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(54) SUBSTANCE MEASURING UTENSIL, ITS MANUFACTURE AND ION MEASURING 
UTENSIL 

(57)Abstracf 

PURPOSE: To analyze and extract a substance in a solution simply and in a short time by a 
method wherein a water-soluble polymer phase is filled into a part between organic phases 
having a three-dimensional network structure which is formed by dissolving a non-water- 
soluble polymer in a hardly-water- soluble volatile organic solvent. 

CONSTITUTION: A non-water-soluble polymer such as a polyvinyl chloride-based polymer, a 
styrene-based polymer or the like is dissolved in a hardly-water- soluble volatile organic 
solvent (an organic solvent) such as dioctyl phthalate, o-nitrophenyloctyl-ether or the like, and 
organic phases having a three- dimensional network structure whose viscosity and physical 
strength are suitable for use as a substance-measuring utensil are generated A water-soluble 
polymer such as polyethylene glycol or the like is filled into a part between the organic phases 
so that a sample to be measured is permeated quickly into the part between the organic 
phases. Although various filling methods are available, a method in which, after the organic 
solvent the non-water-soluble polymer and the water-soluble polymer have been dissolved in 
the organic solving medium, they are coated on a support so as to be dried is most suitable. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The matter measurement implement with which it consists of the organic phase 
and (B) water soluble polymer phase which come to dissolve a nonaqueous solubility 
macromolecule in a difficulty water solubility difficulty volatility organic solvent, and (A) organic 
phase is characterized by (B) water soluble polymer phase being filled up with three-dimension- 
network structure by the nothing ■(** A) organic interphase. 

[Claim 2] The matter measurement implement with which it comes to carry out the laminating of 
the matter measurement implement according to claim 1 on a base material. 
[Claim 3] The manufacture approach of the matter measurement implement according to claim 2 
characterized by evaporating an organic solvent under the condition which the solution which 
comes to dissolve a difficulty water solubility difficulty volatility organic solvent, a nonaqueous 
solubility macromolecule, and a water soluble polymer in an organic solvent is applied on a base 
material, and the deposit of the organic phase which subsequently consists of a difficulty water 
solubility difficulty volatility organic solvent and a nonaqueous solubility macromolecule starts 
before a deposit of a water soluble polymer, or deposits in coincidence. 

[Claim 4] (A) The coloring matter which carries out a mutual reaction and shows a detectable 
response to the ionophore and this complexing which carry out complexing to the ionophore or 
ion which carries out complexing to ion and shows a detectable response to a difficulty water 
solubility difficulty volatility organic solvent, The ion measurement implement with which it 
consists of the organic phase and (B) water soluble polymer phase which come to dissolve a 
nonaqueous solubility macromolecule in a list, and (A) organic phase is characterized by (B) 
water soluble polymer phase being filled up with three-dimension-network structure by the 
nothing (** A) organic interphase. 

[Claim 5] The ion measurement implement with which it comes to carry out the laminating of the 
ion measurement implement according to claim 4 on a base material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ion measurement implement which used this 
for the matter measurement implement list which can be used for detection of various matter in 
a solution, and a quantum. 
[0002] 

[Description of the Prior Art] In the field of analytical chemistry, measuring various matter 
especially in a water solution, and using for medical care, a production activity, environmental 
protection, etc. is performed among the solution. For example, it is known by measuring the ion 
concentration in the blood serum of the body, and urine that the useful information about a 
patient's symptoms will be obtained. Moreover, measurement of the concentration of the 
surfactant contained in the monitor of the harmful heavy metal in the waste fluid discharged as a 
result of the production activity of an enterprise, domestic wasted water, etc. is needed for 
environmental protection. In addition, although there will be no enumeration if an example is 
given, measurement of the matter in a solution is not dispensable to our life. 
[0003] The measuring method of the matter in a solution changes with the measuring object 
matter, and many approaches exist. There is the approach of calling a colorimetric method which 
measures the absorption by which induction is carried out with the measuring object matter into 
it, or change of a fluorescence spectrum. In a colorimetric method, extraction separation of the 
measuring object matter in a water solution is carried out into an organic solvent, and a quantum 
is performed in many cases from the variation of the absorption produced by the interaction of 
the measuring object matter which moved to the organic solvent, and the color reagent 
beforehand added underwater or in the organic solvent, or a fluorescence spectrum. 
[0004] Extraction separation is actuation to which a certain matter is made to separate into 
another side from one side of two sorts of liquids and which is performed for accumulating. 
Actuation of taking out only the near solution which two sorts of solutions which generally are 
not mixed mutually were put into the separating funnel, this was shaken, and the measuring 
object matter moved after that is performed. Therefore, in measurement of the colorimetric 
method for which extraction separation actuation is needed, the tool of dedication for extraction 
separation is needed. In order to compensate this fault using the film which consists of a 
difficulty water solubility difficulty volatility organic solvent which added the nonaqueous 
solubility macromolecule instead of the organic solvent is known. In volume [ 40th ] (1991) 227- 
231 pages for example, "analytical chemistry" — The film made to dissolve the bathocuproirie 
which forms a complex specifically with the copper ion of monovalence, and is colored in a 
nonaqueous solubility macromolecule and a difficulty water solubility difficulty volatility organic 
solvent is used. Carry out extraction separation of the copper ion into the film, the 
bathocuproine in the film is made to color, and the approach of measuring copper ion 
concentration from a membranous absorbance is described by by contacting this film in the 
water solution containing the copper ion of the monovalence of strange concentration. However, 
since the mass transfer that the measuring object matter in a water solution moves into a 
difficulty water solubility difficulty volatility organic solvent in extraction separation actuation 
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was indispensable, diffusion in the difficulty water solubility difficulty volatility organic solvent of 
the measuring object matter became rate-limiting, and there was demerit in which the time 
amount concerning measurement was very long. 

[0005] The analysis method of the ion by the colorimetric method of the principle which 
produces absorption or change of a fluorescence spectrum by migration of the measuring object 
matter is stated to JP,59-21 1864A JP,59-231452,A, and JP,60-194360,A. These are ion 
concentration measurement implements which consist of a difficulty water solubility difficulty 
volatility organic solvent containing various ionophores and the coloring matter called the 
reporter matter. In these measurement implements, by making the test portion water solution 
containing the ion which is the measuring object matter contact, migration into the film of ion 
breaks out and bhange is produced in the extinction spectrum or fluorescence spectrum of 
coloring matter. It is known that the rate which ion diffuses within the film also in this approach 
will become rate-limiting. It is known that it is effective technique to make thickness thin to 
about several micrometers. However, while it becomes large, since the rate of coloring change 
has the fault that the coloring variation obtained becomes small, it is not practical. 
[0006] Various technique has been developed in order to conquer the above-mentioned fault. 
For example, the ion concentration measurement implement which made porosity support 
support the difficulty water solubility difficulty volatility organic solvent containing, pH 
susceptibility coloring matter called various ionophores and the reporter matter to JP,60- 
1 94360,A is indicated. It was the attempt in which both the rate of coloring change and the 
problem of coloring variation would be solved, by making the front face of porosity support like a 
filter paper cover thinly an ionophore and the difficulty water solubility difficulty volatility organic 
solvent containing the reporter matter. A certain amount of solution was able to be carried out 
by this technique. However, when the measurement implement using these porosity support 
manufactured, it needed the process of fixing porosity support on a base material in an exact 
location, and in addition, manufacturing to a large quantity and homogeneity had difficulty or the 
fault that cost started dramatically. Therefore, development of technique with the effectiveness 
same [ without using porosity support ] was desired. 
[0007] 

[Problem(s) to be Solved by the Invention] When it is used for the matter measurement 
implement which can perform measurement which combines practically sufficient speed of 
response and the amount of responses, for example, a colorimetric method, it aims at 
development of the matter measurement implement which can perform measurement which 
combines practically sufficient coloring rate and coloring variation, and the ion measurement 
implement which used this for the list. 
[0008] 

[A means to solve a technical problem] this invention persons repeated research wholeheartedly 
that the matter measurement implement which can solve this technical problem should be 
developed. Consequently, when the organic phase and water soluble polymer phase which come 
to dissolve a nonaqueous solubility macromolecule in a difficulty water solubility difficulty 
volatility organic solvent took specific structure, it found out demonstrating sufficient engine 
performance solving the above-mentioned technical problem. 

[0009] That is, this invention is (A). It consists of the organic phase and (B) water soluble 
polymer phase which come to dissolve a nonaqueous solubility macromolecule in a difficulty 
water solubility difficulty volatility organic solvent, (A) organic phase is the matter measurement 
implement characterized by (B) water soluble polymer phase being filled up with three- 
dimension-network structure by the nothing (** A) organic interphase, and it is the matter 
measurement implement with which it comes to carry out the laminating of this matter 
measurement implement on a base material further. 

[0010] Other invention is (A). Coloring matter which carries out a mutual reaction and shows a 
detectable response to the ionophore and this complexing which carry out complexing to the 
ionophore or ion which carries out complexing to ion and shows a detectable response to a 
difficulty water solubility difficulty volatility organic solvent, It consists of the organic phase and 
(B) water soluble polymer phase which come to dissolve a nonaqueous solubility macromolecule 
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in a list (A) An organic phase is the ion measurement implement characterized by (B) water 
soluble polymer phase being filled up with three-dimension-network structure by the nothing (** 
A) organic interphase, and it is the ion measurement implement with which it comes to carry out 
the laminating of this ion measurement implement on a base material further. 
[0011] Furthermore, other invention, It is the manufacture approach of the above-mentioned 
matter measurement implement characterized by evaporating an organic solvent under the 
condition which the solution which comes to dissolve a difficulty water solubility difficulty 
volatility organic solvent, a nonaqueous solubility macromolecule, and a water soluble polymer in 
an organic solvent is applied on a base material, and the deposit of the organic phase which 
subsequently consists of a difficulty water solubility difficulty volatility organic solvent and a 
nonaqueous solubility macromolecule starts before a deposit of a water soluble polymer, or 
deposits in coincidence. 

[001 2] The organic phase which constitutes the matter measurement implement of this invention 
consists of a difficulty water solubility difficulty volatility organic solvent and a nonaqueous 
solubility macromolecule fundamentally. 

[0013] The above-mentioned difficulty water solubility difficulty volatility organic solvent (only 
henceforth an organic solvent) points out the thing of an organic compound liquefied in the 
ordinary temperature which does not have the functional group which is a high-boiling point and 
can be ionized refractory to water This organic solvent is used in order to extract the measuring 
object matter in a test portion and to dissolve coloring matter required for measurement etc. 
The boiling point is specifically 100-degree more than Centigrade, and it is desirable in order to 
carry out measurement by which it was stabilized that the organic solvent which can dissolve to 
1 1, of water is 1g or less extent. 

[0014] If the organic solvent used suitably is mentioned concretely, there is high-boiling point 
ether, such as high-boiling point ester, such as adipic-acid dibutyl and a dioctyl phthalate, o- 
nitrophenyl octyl ether, and diphenyl ether. 

[001 5] As a nonaqueous solubility macromolecule, it can dissolve in the above-mentioned 
organic solvent, and an insoluble macromolecule is used for water. This nonaqueous solubility 
macromolecule dissolves in the above-mentioned organic solvent, and gives the viscosity and 
physical reinforcement suitable for the activity as a matter measurement implement. 
[0016] If the example of the nonaqueous solubility giant molecule used suitably is given, there 
are styrene system polymers, such as methacrylic ester system polymers, such as vinylidene- 
chloride system polymers, such as polyvinyl chloride system polymers, such as a polyvinyl 
chloride and an ethylene-vinyl chloride copolymer, a vinyl chloride-vinylidene-chloride 
copolymer, and a vinylidene chloride, and a polymethyl methacrylate, and polystyrene, etc. 
Although it can be used without being limited especially about the polymerization degree of a 
nonaqueous solubility macromolecule, if a with an average degree of polymerization of 500 or 
more thing is generally used, an organic solvent comes to show free-standing, and the handling 
when considering as a matter measurement implement it being the range where it is below the 
upper limit of the solubility, and an organic solvent shows free-standing becomes easy and is 
suitable for the concentration in the organic solvent of a desirable nonaqueous solubility 
macromolecule. Although the density range changes with classes of the nonaqueous solubility 
macromolecule to be used and organic solvent, it is suitable to make it dissolve five to 100% of 
the weight, and to use a nonaqueous solubility macromolecule to an organic solvent, generally. 
Especially the dissolution approach to the organic solvent of a nonaqueous solubility 
macromolecule is not limited, but it is dissolved, usually adding a nonaqueous solubility 
macromolecule gradually into an organic solvent. 

[0017] The water soluble polymer phase which constitutes this invention consists of a water 
soluble polymer fundamentally. This water soluble polymer is used in order to promote that a 
test portion permeates between the organic phases of three-dimension-network structure 
promptly. 

[001 8] A water soluble polymer is a macromolecule which can dissolve in water, and the 
solubility is [ a water soluble polymer ] 50 wt%. It is desirable to use the above thing. If a water 
soluble polymer does not exist, since can go a test portion and it cannot be crossed even to all 
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the corners of an organic solvent, the measuring time required when a matter measurement 
implement is used for measurement will become long, h is desirable to use a thing refractory to 
an organic solvent for a water soluble polymer. Even if it uses what is dissolved in an organic 
solvent the effectiveness of this invention can be acquired, but when contacting the matter 
measurement implement of a test portion and this invention in that case, stable measurement 
may not be able to be performed with remarkable deformation. Moreover, when the ease of the 
handling at the time of using it as a matter measurement implement is taken into consideration, 
it is desirable to use the thing of the polymerization degree which will be in a solid state in a 
room temperature. Maintaining suitable physical reinforcement to the amount of whole including 
an organic solvent and a nonaqueous solubility macromolecule, if the amount of a water soluble 
polymer is 50 - 100% of the weight of the range, although osmosis of a test portion is promoted, 
it is desirable. 

[0019] If the example of the water soluble polymer which can be used suitably is given, there are 
polyether system high molecular compounds, such as a polyethylene glycol and a polypropylene 
glycol, a polyvinyl pyrrolidone, polyvinyl alcohol, polyacrylamide, etc. 
[0020] It can check that the organic phase of this invention is three-dimension-network 
structure by observing the part which remains after flushing a water soluble polymer with water 
with an electron microscope etc. 

[0021] Although various approaches can be used for the approach of making a water soluble 
polymer phase existing in the organic interphase of three-dimension-network structure in the 
state of restoration, the approach used most suitably is as follows. 

[0022] That is, it is made to dissolve in an organic solvent, and all of an organic solvent, a 
nonaqueous solubility macromolecule, and a water soluble polymer are applied on a base material 
after that and they are dried. The micro phase separation of an organic phase and a water 
soluble polymer phase which comes to dissolve a nonaqueous solubility macromolecule in an 
organic solvent occurs with evaporation of an organic solvent, and where the organic phase of 
three-dimension-network structure is filled up with a water soluble polymer phase, it deposits. 
[0023] If all of an organic solvent, a nonaqueous solubility macromolecule, and a water soluble 
polymer are dissolved as an organic solvent used for the above-mentioned approach, it can use 
that there is no limit in any way. Although the organic solvents which can be used with the 
combination of the selected organic solvent, a nonaqueous solubility macromolecule, and a water 
soluble polymer differ, if the example is given, there are alkyl halides, such as ether, such as a 
tetrahydrofuran, dichloromethane, chloroform, and a dichloroethane. Since the amount of the 
organic solvent used changes with solubility of the selected organic solvent, a nonaqueous 
solubility macromolecule, and a water soluble polymer, it cannot generally specify, but in order to 
urge a deposit, it is common to carry out an organic solvent, a nonaqueous solubility 
macromolecule, or a water soluble polymer to an organic solvent and more than tales doses. 
[0024] By the above-mentioned depositing method, when the deposit of the organic phase which 
consists of an organic solvent and a nonaqueous solubility macromolecule starts before the 
deposit of a water soluble polymer phase or it deposits in coincidence, uniform and good 
structure can be acquired. The case where it manufactures on the conditions from which the 
deposit of an organic phase begins previously is more suitable. On the contrary, when a deposit 
of a water soluble polymer starts before the deposit of an organic phase, the matter 
measurement implement obtained becomes an ununiformity and what has many openings, and it 
is not suitable for measurement by the colorimetric method. 

[0025] Control of the deposit sequence of an organic phase and a water soluble polymer phase 
can be carried out by controlling the solubility over the organic phase and water soluble polymer 
phase of the organic solvent in which a bi-phase is dissolved. Generally this soluble control is 
controlled by the polarity of an organic solvent. Being easy to dissolve the organic solvent and 
nonaqueous solubility macromolecule which generally constitute an organic phase in a polar low 
organic solvent, a water soluble polymer has conversely the property to be easy to dissolve in a 
polar high organic solvent Therefore, if a polar high organic solvent is used, the deposit of an 
organic phase with low solubility will start previously. Therefore, the deposit of the organic phase 
which consists of an organic solvent and a nonaqueous solubility macromolecule can be started 
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before the deposit of a water soluble polymer phase. 

[0026] The polarity of an organic solvent is controllable by mixing two or more sorts of organic 
solvents or water. If the example used suitably is shown, there are a tetrahydrofuran which 
added about 0.1% of water, chloroform which added the methanol 1%. Moreover, also when an 
ionophore and coloring matter are dissolved in an organic phase, the sequence of a deposit can 
be controlled by the same approach of being satisfactory at all. 

[0027] If the concrete example which obtains the matter measurement implement of good 
structure is given, as an organic solvent, a polymethyl methacrylate can be used as o- 
nitrophenyl octyl ether and a nonaqueous solubility giant molecule, a polyethylene glycol (average 
molecular weight 6000 [ about ]) can be used as a water soluble polymer, these can be dissolved 
in a tetrahydrofuran, and it can apply on a glass plate, and can produce by making it leave and 
dry in a room temperature. If the moisture of a minute amount exists in a tetrahydrofuran at this 
time, a deposit of a polyethylene glycol becomes slow and can acquire the above-mentioned 
structure with sufficient repeatability. By using the organic phase in which the organic colored 
phase or coloring matter was dissolved, when the colored sludge deposits, it can know that the 
deposit of the organic phase which consists of an organic solvent and a nonaqueous solubility 
macromolecule will start before the deposit of a water soluble polymer phase. 
[0028] the principle and approach of using for measurement of ion concentration the organic 
phase which comes to dissolve the ionophore which carries out complexing to ion and shows a 
detectable response to an organic solvent — well-known — "analytical chemistry" — volume 
[ 40th ] (1991) 227-231 pages have the description. Moreover, the principle and approach of 
using for measurement of ion concentration the coloring matter which carries out a mutual 
reaction and shows a detectable response to the ionophore and this complexing which carry out 
complexing to ion at an organic solvent, and the organic phase which comes to dissolve a 
nonaqueous solubility macromolecule in a list are also well-known, and JP,59-21 1864,A, 
"analytical Science" (ANALYTICAL SCIENCE) 1990 year 715-720 page, etc. have the 
description. The ionophore and coloring matter which are used in this invention can use 
satisfactory at all what is stated by these reference. 

[0029] In this invention, an ionophore is a compound with the property which carries out a 
specific cation and specific complexing. The coloring matter which has the capacity which forms 
a specific metal ion and a specific complex, produces change in the electron orbit condition by 
forming this metal ion and a complex, and produces change in the absorption spectrum or 
fluorescence spectrum of a complex can be used as an ionophore which carries out complexing 
to the ion of this invention, and shows a detectable response. As such an ionophore, there are 
nitroso aminophenols, diethylamino phenols, porphyrins, and phenoxazine. 

[0030] Moreover, as an ionophore which can be used in the combination of the coloring matter 
which carries out a mutual reaction and shows a detectable response to the ionophore which 
carries out complexing to the ion of this invention, and the complexing concerned, there are 
several sorts of well-known cyclic peptide compounds, annular or an un-annular polyether 
derivative, a POTANDO derivative, a calyx allene derivative, etc. 

[0031] If the example which can be used suitably [ the ionophore which forms ion and a complex 
and shows a detectable response ] is given potassium ion — receiving — 3 — - nitro-4' - (2, 4, 
6-trinitro phenylamino) benzo-1 8-crown -6 and 4' - (2, 6-dinitro-4-trifluoro methylphenyl) amino 
benzo-1 5~crown~5 grade To a copper ion, bathocuproine etc. receives iron ion. Nitroso 
aminophenols, such as 2-nitroso-5-N and N-dipropylamino phenol As opposed to nickel and zinc 
ion diethylamino phenols, such as a 2-(5-BUROMO-2-pyridyl azo)-5-diethylamino phenol To a 
hydrogen ion, there are azo phenols, such as phenoxazine, such as [9-(diethylamino)-5- 
octadecanoyl imino-5H-[benzoa] phenoxazine], and a [5-OKUTADEKANO yloxy-2~(4-nitro 
phenylazo) phenol]. 

[0032] If the example which can be used suitably [ the ionophore used for the ionophore which 
carries out complexing to ion and the complexing concerned on the other hand in the 
combination of the coloring matter in which a mutual reaction is carried out and a detectable 
response is shown ] is given As a lithium ionophore. it is 6 and 6-dibenzyl. - 1, 4. 8, 11-tetra- 
OKISA cyclo tetradecane, 2, the 9-dibutyI -1, 10-phenanthroline, etc. are 5, 11, 17, and 23- 
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tetra — t-butyl as a; sodium ionophore. - It is 25, 26, 27, and 28. - Tetrakis (ethoxycarbonyl)- 
methoxy-calyx [4] allene. Screw [(12-crown -4) methyl] methyl dodecyl malonate etc. as a; 
potassium ionophore Valinomycin, 2, 3-naphth - 1, 4, 7, 10, 1 3-PENTAOKISA cyclo 
PENTADEKA-2-en, Screw [(benzo-1 5— crown —5) -4 ? -methyl] PIMERETO, Valinomycin etc. as a; 
calcium ionophore ** — diethyl - N — N — ' - [(4R, 5R) - four — five - dimethyl - one — eight 
- dioxo - three — six - dioxa — octamethylene — ] — a screw (12-methyl friend throat 
decanoate) — etc. — as; magnesium ionophore — The benzo-1 5-thia crown-4-ether etc. has 
** N, N'-diheptyl-N, an N'-dimethyl ASUPARUTO amide, etc. to a copper ion. 
[0033] Of course, in addition to this, the compound with which forming a cation and a complex is 
known exists, and can also use them. As reference about an ionophore, the volume Yoshihisa 
Inoue and on George W.Gokel "Cation Binding by Macrocycles" (MARCEL DEKKER 
INCORPORATION 1990), 2013 - 2016 pages (ANALYTICAL CHEMISTRY) (1988) of work 
"application to analytical chemistry of functional macrocyclic compound" (IPC, Inc. 1 990 
issuance) 60-volume Analytical Chemistry edited by Hiroyuki Takeda, "Analytical chemistry" 23 
pages [ 1412 - 1430 etc. ] (1974) etc. are mentioned. 

[0034] There is a series of coloring matter called a pH indicator or pH susceptibility coloring 
matter as coloring matter (it is henceforth described as reporter coloring matter) which carries 
out a mutual reaction and shows a detectable response to the ionophore and this complexing 
which carry out complexing to above-mentioned ion. 

[0035] Since the reporter coloring matter used in this invention is solubilized by the organic 
solvent and contained, what has it is used. [ remarkable water solubility and small ] The reporter 
coloring matter of 5-10 is suitably used for electric dissociation exponent from extent of the 
coloring response when using it as the ease of the acquisition, and an ion measurement 
implement. 

[0036] If reporter coloring matter is shown concretely, there are triphenylmethane dye 
derivatives, such as indophenol derivatives, such as a phenolphthalein derivative [, such as a 
phenolphthalein and a tetrabromo phenolphthalein, ], 2, 6-dichloroindophenol, 2, and 6-dibromo- 
3-methyl indophenol, and Victoria pure blue, etc. 

[0037] An ionophore and reporter coloring matter can be dissolved in an organic solvent to the 
upper limit of the solubility. At this time, it is known that it is more suitable for the mole ratio of 
an ionophore and reporter coloring matter than that principle that it is 1:1. Generally, the 
concentration in the inside of the organic solvent of an ionophore and reporter coloring matter 
takes the sensibility when measuring into consideration, and it is desirable that it is the range of 
0.1-200mM, respectively. 

[0038] In this invention, it points out that the organic phase has network structure in three 
dimension like sponge and sponge as the organic phase which comes to dissolve a nonaqueous 
solubility giant molecule in an organic solvent is three-dimension-rietwork structure. As for the 
matter with the same structure, various things are used with different construction material as 
the absorptivity matter or an object for filtration separation. The process of the matter which 
consists of a nonaqueous solubility macromolecule with three-dimension-mesh-like structure is 
indicated by JP,2-302449,A, JP,58-104940,A, JP,47-4593,A, etc. The matter of such 
conventional three-dimension-network structures makes a nonaqueous solubility macromolecule 
a subject, in order to realize high reinforcement, and generally it does not add an organic solvent. 
Moreover, even if the organic solvent is added, what was filled up with the water soluble polymer 
is not known. The organic phase which comes to dissolve a nonaqueous solubility macromolecule 
in the organic solvent of the three-dimension-network structure of this invention makes a 
subject the organic solvent for performing extract operation, and has a fundamental difference 
that a nonaqueous solubility macromolecule is added in order to give moderate viscosity and 
physical reinforcement. 

[0039] In this invention, a test portion permeates in the micropore of the organic phase of three- 
dimension-network structure promptly by filling up the organic interphase of three-dimension- 
network structure with the water soluble polymer phase, since [ moreover, ] an organic phase is 
three-dimension-network structure — several micrometers or less — thickness can be carried 
out, consequently migration into the organic phase of the measuring object matter can be 
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completed promptly. Moreover, the aperture of the micropore made when the water soluble 
polymer of the organic phase of three-dimension-network structure is removed can take uniform 
structure, when it is 500 micrometers or less. By taking uniform structure, more exact 
measurement is enabled and it is desirable. 

[0040] Although the matter measurement implement of this invention can be used for 
measurement even if it remains as it is, it can take into consideration an activity in combination 
with reagents, such as operability in the case of measurement, and a buffer for pH, etc., and it 
can carry out a laminating on a base material. A well-known approach can be used without 
limiting especially as the approach of a laminating. How to produce the matter measurement 
implement of this invention beforehand, and paste up with suitable adhesives, a double-sided 
tape, etc., if the example used suitably is given. The solution which comes to dissolve an organic 
solvent, a nonaqueous solubility macromolecule, and a water soluble polymer in an organic 
solvent can be applied on a base material, and the organic phase which comes to dissolve a 
nonaqueous solubility macromolecule in an organic solvent as above-mentioned can measure 
concentration of various matter using the matter measurement implement with the approach of 
drying under the conditions which deposit in three-dimension-network structure etc. which 
carried out in this way and was produced. It explains to below with an example. 
[0041] Measurement of the concentration of the surfactant of the surfactant in current and a 
water solution adds specifically association or the coloring matter which carries out complexing 
in a water solution with a surfactant extracts both a surfactant and the coloring matter to the 
extract of nonaqueous solubility out of a water solution, and is performed by measuring 
whenever [ coloring / of an extract ] after that. Such an approach is shown in Japanese 
Industrial Standards (JIS K 0102-1 986 testing method for industrial waste water), and the 
methylene-blue absorptiometry, the tetra-thio cyano cobalt (II) acid absorptiometry, etc. are 
indicated. After each of these approaches puts two kinds of liquid into a container, in order to 
accompany them by actuation of shaking and extracting, they has the fault of requiring serious 
time amount and a serious effort. 

[0042] The above-mentioned measurement can be performed by the same principle using the 
matter measurement implement of this invention. It will be as follows if a methylene-blue 
absorptiometry is taken for an example. That is, if the methylene blue of a constant rate is added 
in the test portion water solution of a constant rate and this is dropped at the matter 
measurement implement of this invention, extraction separation of the ion pair of a methylene 
blue and an anionic surfactant will be carried out into the organic phase of a matter 
measurement implement. The test portion water solution which adhered to the matter 
measurement implement using ion exchange water etc. after that is flushed, and whenever 
[ coloring / of the organic phase which remained ] is measured. Measurement of viewing or the 
amount of transmitted lights, and the amount of reflected lights can perform measurement of 
whenever [ coloring ]. Thus, if the matter measurement implement of this invention is used, 
special material can be measured by simple actuation. 

[0043] Moreover, when using the ion measurement implement with which it comes to fill [ a 
water soluble polymer phase ] up the organic interphase of three-dimension-network structure 
which comes to dissolve a nonaqueous solubility macromolecule in the ionophore list which 
carries out complexing to ion and shows a detectable response to the organic solvent of this 
invention, it can measure as follows. 

[0044] It will be as follows if the case where bathocuproine is used as an ionophore for copper 
ions is taken for an example. The test portion water solution containing a copper ion is dropped 
at the ion measurement implement with which it comes to fill [ a water soluble polymer phase ] 
up the organic interphase of three-dimension-network structure which makes it come to 
dissolve bathocuproine and a nonaqueous solubility macromolecule in an organic solvent. A test 
portion water solution permeates the whole ion measurement implement promptly, and a copper 
ion is extracted into an organic phase by the bathocuproine which exists in the organic phase of 
an ion measurement implement Since an organic phase is three-dimension-network structure, 
thickness is thin dramatically, and this extract is performed promptly. Bathocuproine produces 
change in the absorption spectrum by complexing with the extracted copper ion. The 
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concentration of the copper ion contained in the test portion water solution can be known by 
flushing the test portion water solution which adhered to the ion measurement implement using 
ion exchange water etc. after fixed time amount progress, and measuring whenever [ coloring / 
of the organic phase which remained ]. Although it took the response several hours in the 
extraction method by the conventional film to be completed thoroughly, a response can be 
terminated within several minutes with the ion measurement implement of this invention. 
[0045] Furthermore, when it considers as the ion measurement implement with which it comes 
to fill [ a water soluble polymer phase ] up the organic interphase of three-dimension-network 
structure which comes to dissolve the ionophore, the reporter coloring matter, and the 
nonaqueous solubility macromolecule which carry out complexing to ion in the organic solvent of 
this invention, it can measure as follows. 

[0046] It will be as follows if the case where the potassium ion in a water solution is measured is 
taken for an example as an ionophore for potassiums, using a 2 and 6-dibromo-3'-methoxy 
indophenol as valinomycin and reporter coloring matter. A test portion water solution is dropped 
at the ion measurement implement with which it comes to fill [ a water soluble polymer phase ] 
up the organic interphase of three-dimension-network structure which comes to dissolve a 
valinomycin, 2, and 6-dibromo-3'-methoxy indophenol and a nonaqueous solubility 
macromolecule in an organic solvent It is necessary to keep pH of a test portion water solution 
constant using a buffer for pH etc. at this time. A test portion water solution permeates the 
whole ion measurement implement promptly, extraction separation of the potassium ion is 
carried out into an organic phase by the valinomycin which exists in the organic phase of an ion 
measurement implement, to it and coincidence, a 2 and 6-dibromo-3 -methoxy indophenol emits 
a hydrogen ion into a test portion water solution, and it colors. The potassium ion extracted in 
the film increases and the amount of the reporter coloring matter which colors in connection 
with it also increases it, so that there is much potassium ion in a test portion water solution. As 
a result, coloring of the measurement implement according to the amount of the potassium ion in 
a test portion water solution is observed, and the concentration of potassium ion can be known 
from whenever [ coloring / of an ion measurement implement ]. Since an organic phase is three- 
dimension-network structure, thickness is thin dramatically, this extract and bleedoff are 
performed promptly, and it has the features that the time amount which measurement takes is 
short. 

[0047] Of course, the matter measurement implement of this invention is applicable to other 
well-known measurement principles which perform an extract or the ion exchange using the 
organic solvent of an organic solvent or nonaqueous solubility. It has the features that it can 
measure by the short time and simple actuation in any case. 
[0048] 

[Effect of the Invention] Since the matter measurement implement of this invention has the 
basic structure where the organic interphase of three-dimension-network structure which 
comes to dissolve a nonaqueous solubility macromolecule in a difficulty water solubility difficulty 
volatility organic solvent was filled up with the water soluble polymer phase, a test portion can 
permeate the whole matter measurement implement promptly, and since the thickness of an 
organic phase is small, it has the features that migration of the measuring object matter from a 
test portion to an organic phase is performed promptly. Therefore, it also has the features that it 
is simple actuation and extraction separation actuation which needed conventionally complicated 
actuation can be performed in a short time. 

[0049] Therefore, a great profit is brought about in the blood intermediate ion density 
measurement in the case of high measurement of urgency, i.e., the site and operating room of 
emergency medical service. Moreover, the blood serum within the time amount restricted also in 
the general clinical laboratory test or the measurement size of a urine specimen is made to 
increase, and the increase in efficiency of an activity and carrying out smoothly of a diagnosis 
are brought about. Moreover, since it has complicated actuation, conventionally, measurement to 
which only the inside of a laboratory was carried out can also be performed in a test portion 
extraction site, and a measurement result can be known promptly. 

[0050] Furthermore, since the conventional porosity support is not used for the matter 
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measurement implement of this invention, it can be manufactured at an easy process. Therefore, 
it has the features that it can manufacture cheaply. The above point, industrial worth of this 
invention is very large. 
[0051] 

[Example] Although an example and the example of a comparison are given and explained below 
in order to explain this invention still more concretely, this invention is not limited to these 
examples. 

[0052] As a nonaqueous solubility giant molecule, 700mg of dioctyl sebacates was dissolved as 
300mg (average degree of polymerization 1000) of polyvinyl chlorides, and an organic solvent 
polyethylene-glycol (mean molecular weight 4000) 10g was dissolved in example 1 
tetrahydroftiran 10ml as a water soluble polymer, and this was applied to it with the doctor blade 
on the transparence polypropylene sheet at 600-micrometer thickness. When it is left in a room 
temperature and made to dry for 1 hour, the matter measurement implement which began to 
become cloudy gradually and obtained the white filmy material eventually and which cut this filmy 
material on 1 cm square with the transparence polypropylene sheet, and the white filmy material 
fixed on the transparence polypropylene sheet was obtained. 

[0053] The dipping of this matter measurement implement was carried out for 3 minutes into 
100ml of ion exchange water, and the organic phase which remained on the transparence 
polypropylene sheet was observed with the electron microscope. In this case, the taken 
photograph is shown in drawing 1. It was checked that the network structure object of a three 
dimension is formed of the organic phase. 

[0054] Example 2 1.5m! of 0.30M tetra-thio cyano cobalt (II) acid ammonium water solutions was 
added to 10ml of water solutions of the various concentration of the hepta-oxyethylene 
dodecylether which is the analysis nonionic surfactant of a nonionic surfactant, and it stirred for 
1 minute. 20micro of this water solution was dropped at the matter measurement implement of 
an example 1 I times, and about 2ml of ion exchange water washed the matter measurement 
implement after 1 minute. The result measured with the amount measuring device of reflected 
lights which shows the 330nm amount of reflected lights of a matter measurement implement in 
drawing 2 was shown in a table 1. It was shown that the quantum of a nonionic surfactant can be 
performed by simple actuation using the matter measurement implement of this invention. 
[0055] 
[A table 1] 

M 1 



^•f^^^-'y^Vy K-fWUx— (ag/lOOml) 




0. 1 


0.97 


0.6 


0. 95 


0-9 


0. 93 


1.5 


0.91 


2.0 


0.89 



Example 3 To ion measurement implement tetrahydrofuran 10ml for zinc ion As a nonaqueous 
solubility giant molecule, 300mg (average degree of polymerization 1000) of polyvinyl chlorides, 
As an organic solvent, as 700mg of dioctyl sebacates, and a water soluble polymer Polyvinyl- 
pyrrolidone 10g, 2-(5-BUROMO-2-pyridyl azo)-5-diethylamino phenol 7.3mg (21micromol) was 
dissolved as an ionophore for zinc ion. and this was applied with the doctor blade on the 
transparence polypropylene sheet at 600-micrometer thickness. When it is left in a room 
temperature and made to dry for 1 hour, the ion measurement implement which began to 
become muddy gradually and obtained the dark reddish-brown filmy material eventually and 
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which cut this filmy material on 1cm square with the transparence polypropylene sheet, and the 
filmy material fixed on the transparence polypropylene sheet was obtained. Thus, if ion exchange 
water washes the obtained ion measurement implement, it can obtain only the organic phase part 
colored dark reddish-brown. As the example 1 showed, this organic phase part had taken three- 
dimension-network structure. 

[0056] Example 4 The amount measuring device of reflected lights which shows the ion 
measurement implement produced in the measurement example 3 of zinc ion in drawing 2 was 
equipped, and 25micro of water solutions I of various zinc chloride concentration was dropped 
The amount of reflected lights with a wavelength of 553nm was measured, and the absorbance 
was calculated on the basis of the amount of reflected lights at the time of zinc chloride 
concentration OmM. The result was shown in drawing 3. Moreover, the time amount taken to 
become the fixed amount of reflected lights was also measured. Each required time amount was 
within the limits of 15 - 20 seconds. 

[0057] 2-(5-BUROMO-2-pyridyl azo)-5-diethylamino phenol 7.3mg (21micromol) was dissolved 
in example of comparison 1 tetrahydrofuran 10ml as an ionophore 700mg of dioctyl sebacates, 
and for zinc ion as a nonaqueous solubility giant molecule as 300mg (average degree of 
polymerization 1000) of polyvinyl chlorides, and an organic solvent, and this was applied to it with 
the doctor blade on the transparence polypropylene sheet at 600-micrometer thickness. The 
measurement implement which left it in the room temperature, was dried for 1 hour, and obtained 
the filmy material of transparence dark reddish-brown and which cut this filmy material on 1cm 
square with the transparence polypropylene sheet, and the filmy material fixed on the 
transparence polypropylene sheet was obtained. 

[0058] By the same actuation as an example 4, various zinc chloride concentration water 
solutions were measured for this measurement implement However, since the fixed amount of 
reflected lights was not reached even if 5 minutes passed after the water solution was dropped, 
it was not able to measure. 

[0059] It dried, after ion exchange water washed the measurement implement produced in the 
example of comparison 2 example 3, and the water soluble polymer was removed, and the 
measurement implement which comes to dissolve a nonaqueous solubility macromolecule in the 
organic solvent of three-dimension-network structure was produced. By the same actuation as 
an example 4, various zinc chloride concentration water solutions were measured for this 
measurement implement. However, even after the water solution was dropped, the water solution 
did not permeate into the micropore of a measurement implement, and most change of a color 
was not seen. Since the fixed amount of reflected lights was not reached even if 5 minutes 
passed, it was not able to measure. 

[0060] It was shown from examples 3 and 4, the example 1 of a comparison, and the example 2 
of a comparison that it is necessary to fill up with the water soluble polymer for performing 
measurement in a short time at the organic interphase of three-dimension-network structure. 
[0061] The tetrahydrofuran solution was applied on the transparence polypropylene sheet by the 
same presentation and the actuation as example of comparison 3 example 3, and it was made to 
dry quickly using a blower. The solution became cloudy rapidly. The measurement implement 
which was dried after that for 1 hour and obtained the filmy material of opaque dark reddish- 
brown and which cut this filmy material on 1cm square with the transparence polypropylene 
sheet, and the massive object fixed on the transparence polypropylene sheet was obtained. 
[0062] By the same actuation as an example 4, various zinc chloride concentration water 
solutions were measured for this measurement implement. The result was shown in drawing 4. 
Since the response obtained since the part to which an about 0.1mm hole does not penetrate an 
aperture and light does not penetrate the film partly to a measurement implement by dropping of 
a water solution is made was very small, the unsuitable thing was shown in measurement. 
[0063] Examples 3 and 4 and example 3 of a comparison, It was shown that it is the making 
[ deposit / the deposit of the organic phase which becomes a difficulty water solubility difficulty 
volatility organic solvent list from a nonaqueous solubility macromolecule at least performs 
deposit actuation to the bottom of the condition which starts before a deposit of a water soluble 
polymer, and / fill up into the organic interphase of three-dimension-network structure with the 
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manufacture of the matter measurement implement of this invention by which the laminating was 
carried out on the base material ]-water soluble polymer phase need. 
[0064] Example 5 To ion measurement implement chloroform 10ml for sodium ion As a 
nonaqueous solubility giant molecule, as polystyrene 300mg and an organic solvent o-nitrophenyl 
octyl ether 600mg f As a water soluble polymer, polyethylene-glycol (average molecular weight 
6000) 10g, They are 5, 11, 17, and 23-tetra — t-butyl as a sodium ionophore. - 25, 26, 27, 28 - 
Tetrakis (ethoxycarbonyl)-methoxy-calyx [4] allene 18.4mg (18.4micromol), 2 and 6-dibromo-3 f - 
methoxy indophenol 7.1 mg (18.4micromol) was dissolved as coloring matter, and this was applied 
with the doctor blade on the transparence polypropylene sheet at 600-micrometer thickness. 
When it was made to leave and dry in a room temperature, the ion measurement implement 
which turbidity went up gradually and obtained the filmy material of a brown white color 
eventually and which cut this filmy material on 1 cm square with the transparence polypropylene 
sheet, and the filmy material of a brown white color fixed on the transparence polypropylene 
sheet was obtained. 

[0065] The amount measuring device of reflected lights which shows the ion measurement 
implement produced in the example 6 example 5 in drawing 2 was equipped, and 25micro (it 
prepares with a potassium hydroxide to pH5.5) of 2-morpholino ethane-sulfonic-acid 1 0mM 
buffer solutions I of various sodium chloride concentration was dropped. The amount of reflected 
lights with a wavelength of 670nm was measured, and the absorbance was calculated on the 
basis of the amount of reflected lights at the time of sodium chloride concentration OmM. The 
result was shown in drawing 5. Drawing 5 shows that sodium ion can be measured between 10- 
0.1mM(s). Moreover, the time amount taken to become the fixed amount of reflected lights was 
also measured. Each required time amount was within the limits of 15 - 20 seconds. 
[0066] To example of comparison 4 tetrahydrofuran 1 0ml, as a nonaqueous solubility giant 
molecule, 300mg (average degree of polymerization 1000) of polyvinyl chlorides, As an organic 
solvent, o-nitrophenyl octyl ether 600mg, They are 5, 11, 17, and 23-tetra — t-butyl as a sodium 
ionophore. - 25, 26, 27, 28 - Tetrakis (ethoxycarbonyl)-methoxy-calyx [4] allene 18.4mg 
(18.4micromol), 2 and 6-dibromo-3'-methoxy indophenol 7.1 mg (18.4micromol) was dissolved as 
coloring matter, and this was applied with the doctor blade on the transparence polypropylene 
sheet at 600-micrometer thickness. It was made to leave and dry in a room temperature, and the 
measurement implement was obtained as a filmy material of uniform transparence brown. 
[0067] Thus, the amount measuring device of reflected lights which shows the manufactured 
measurement implement in drawing 2 was equipped, and 25micro (it prepares with a potassium 
hydroxide to pH5.5) of 2-morpholino ethane-sulfonic-acid 10rhM buffer solutions I of various 
sodium chloride concentration was dropped. Although the amount of reflected lights with a 
wavelength of 670nm was measured, even if 3 minutes passed, the fixed amount of reflected 
lights was not reached. It was not able to measure on the same conditions as an example 6 that 
a speed of response is slow. 

[0068] It was shown that it can measure promptly using the ion measurement implement of this 
invention from an example 6 and the example 5 of a comparison. 

[0069] The ion measurement implement for sodium ion was produced by the same actuation as 
an example 5 using the nonaqueous solubility macromolecule shown in seven to example 5-10 of 
comparison, and example 227 table 2, an organic solvent, a water soluble polymer, the same 
sodium ionophore as an example 5, and coloring matter. The amount measuring device of 
reflected lights which shows the produced measurement implement in drawing 2 was equipped, 
and 25micro (it prepares with a potassium hydroxide to pH5.5) of sodium chloride concentration 
10 2-morpholino ethane-sulfonic-acid 10mM buffer solutions I of mM was dropped. The amount 
of reflected lights with a wavelength of 670nm was measured, and time amount until the amount 
of reflected lights at that time becomes fixed was measured. The result was shown in a table 2. 
The quick response was not obtained, even if missing in the nonaqueous solubility 
macromolecule, the organic solvent, or the water soluble polymer so that examples 5-10 might 
show. Moreover, it was shown that a quick response is obtained in the combination of various 
nonaqueous solubility macromolecules, an organic solvent, and a water soluble polymer from 
examples 7-22. 
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[0070] 
[A table 2] 
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[0071] 
[A table 3] 
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[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ion measurement implement which used this 
for the matter measurement implement list which can be used for detection of various matter in 
a solution, and a quantum. 
[0002] 

[Description of the Prior Art] In the field of analytical chemistry, measuring various matter 
especially in a water solution, and using for medical care, a production activity, environmental 
protection, etc. is performed among the solution. For example, it is known by measuring the ion 
concentration in the blood serum of the body, and urine that the useful information about a 
patient's symptoms will be obtained. Moreover, measurement of the concentration of the 
surfactant contained in the monitor of the harmful heavy metal in the waste fluid discharged as a 
result of the production activity of an enterprise, domestic wasted water, etc. is needed for 
environmental protection. In addition, although there will be no enumeration if an example is 
given, measurement of the matter in a solution is not dispensable to our life. 
[0003] The measuring method of the matter in a solution changes with the measuring object 
matter, and many approaches exist. There is the approach of calling a colorimetric method which 
measures the absorption by which induction is carried out with the measuring object matter into 
it, or change of a fluorescence spectrum. In a colorimetric method, extraction separation of the 
measuring object matter in a water solution is carried out into an organic solvent, and a quantum 
is performed in many cases from the variation of the absorption produced by the interaction of 
the measuring object matter which moved to the organic solvent, and the color reagent 
beforehand added underwater or in the organic solvent, or a fluorescence spectrum. 
[0004] Extraction separation is actuation to which a certain matter is made to separate into 
another side from one side of two sorts of liquids and which is performed for accumulating. 
Actuation of taking out only the near solution which two sorts of solutions which generally are 
not mixed mutually were put into the separating funnel, this was shaken, and the measuring 
object matter moved after that is performed. Therefore, in measurement of the colorimetric 
method for which extraction separation actuation is needed, the tool of dedication for extraction 
separation is needed. In order to compensate this fault, using the film which consists of a 
difficulty water solubility difficulty volatility organic solvent which added the nonaqueous 
solubility macromolecule instead of the organic solvent is known. In volume [ 40th ] (1991) 227- 
231 pages for example, "analytical chemistry'' — The film made to dissolve the bathocuproine 
which forms a complex specifically with the copper ion of monovalence, and is colored in a 
nonaqueous solubility macromolecule and a difficulty water solubility difficulty volatility organic 
solvent is used. Carry out extraction separation of the copper ion into the film, the 
bathocuproine in the film is made to color, and the approach of measuring copper ion 
concentration from a membranous absorbance is described by by contacting this film in the 
water solution containing the copper ion of the monovalence of strange concentration. However, 
since the mass transfer that the measuring object matter in a water solution moves into a 
difficulty water solubility difficulty volatility organic solvent in extraction separation actuation 
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was indispensable, diffusion in the difficulty water solubility difficulty volatility organic solvent of 
the measuring object matter became rate-limiting, and there was demerit in which the time 
amount concerning measurement was very long. 

[0005] The analysis method of the ion by the colorimetric method of the principle which 
produces absorption or change of a fluorescence spectrum by migration of the measuring object 
matter is stated to JP,59-21 1864.A, JP,59-231452,A, and JP.60-1 94360 A These are ion 
concentration measurement implements which consist of a difficulty water solubility difficulty 
volatility organic solvent containing various ionophores and the coloring matter called the 
reporter matter. In these measurement implements, by making the test portion water solution 
containing the ion which is the measuring object matter contact, migration into the film of ion 
breaks out and change is produced in the extinction spectrum or fluorescence spectrum of 
coloring matter. It is known that the rate which ion diffuses within the film also in this approach 
will become rate-limiting. It is known that it is effective technique to make thickness thin to 
about several micrometers. However, while it becomes large, since the rate of coloring change 
has the fault that the coloring variation obtained becomes small, it is not practical. 
[0006] Various technique has been developed in order to conquer the above-mentioned fault. 
For example, the ion concentration measurement implement which made porosity support 
support the difficulty water solubility difficulty volatility organic solvent containing pH 
susceptibility coloring matter called various ionophores and the reporter matter to JP,60- 
194360,A is indicated. It was the attempt in which both the rate of coloring change and the 
problem of coloring variation would be solved, by making the front face of porosity support like a 
filter paper cover thinly an ionophore and the difficulty water solubility difficulty volatility organic 
solvent containing the reporter matter. A certain amount of solution was able to be carried out 
by this technique. However, when the measurement implement using these porosity support 
manufactured, it needed the process of fixing porosity support on a base material in an exact 
location, and in addition, manufacturing to a large quantity and homogeneity had difficulty or the 
fault that cost started dramatically. Therefore, development of technique with the effectiveness 
same [ without using porosity support ] was desired. 
[0007] 

[Problem(s) to be Solved by the Invention] When it is used for the matter measurement 
implement which can perform measurement which combines practically sufficient speed of 
response and the amount of responses, for example, a colorimetric method, it aims at 
development of the matter measurement implement which can perform measurement which 
combines practically sufficient coloring rate and coloring variation, and the ion measurement 
implement which used this for the list. 
[0008] 

[A means to solve a technical problem] this invention persons repeated research wholeheartedly 
that the matter measurement implement which can solve this technical problem should be 
developed. Consequently, when the organic phase and water soluble polymer phase which come 
to dissolve a nonaqueous solubility macromolecule in a difficulty water solubility difficulty 
volatility organic solvent took specific structure, it found out demonstrating sufficient engine 
performance solving the above-mentioned technical problem. 

[0009] That is, this invention is (A). It consists of the organic phase and (B) water soluble 
polymer phase which come to dissolve a nonaqueous solubility macromolecule in a difficulty 
water solubility difficulty volatility organic solvent, (A) organic phase is the matter measurement 
implement characterized by (B) water soluble polymer phase being filled up with three- 
dimension-network structure by the nothing (** A) organic interphase, and it is the matter 
measurement implement with which it comes to carry out the laminating of this matter 
measurement implement on a base material further. 

[0010] Other invention is (A). Coloring matter which carries out a mutual reaction and shows a 
detectable response to the ionophore and this complexing which carry out complexing to the 
ionophore or ion which carries out complexing to ion and shows a detectable response to a 
difficulty water solubility difficulty volatility organic solvent, It consists of the organic phase and 
(B) water soluble polymer phase which come to dissolve a nonaqueous solubility macromolecule 
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in a list, (A) An organic phase is the ion measurement implement characterized by (B) water 
soluble polymer phase being filled up with three-dimension-network structure by the nothing (** 
A) organic interphase, and it is the ion measurement implement with which it comes to carry out 
the laminating of this ion measurement implement on a base material further. 
[0011] Furthermore, other invention, It is the manufacture approach of the above-mentioned 
matter measurement implement characterized by evaporating an organic solvent under the 
condition which the solution which comes to dissolve a difficulty water solubility difficulty 
volatility organic solvent, a nonaqueous solubility macromolecule, and a water soluble polymer in 
an organic solvent is applied on a base material, and the deposit of the organic phase which 
subsequently consists of a difficulty water solubility difficulty volatility organic solvent and a 
nonaqueous solubility macromolecule starts before a deposit of a water soluble polymer, or 
deposits in coincidence. 

[0012] The organic phase which constitutes the matter measurement implement of this invention 
consists of a difficulty water solubility difficulty volatility organic solvent and a nonaqueous 
solubility macromolecule fundamentally. 

[0013] The above-mentioned difficulty water solubility difficulty volatility organic solvent (only 
henceforth an organic solvent) points out the thing of an organic compound liquefied in the 
ordinary temperature which does not have the functional group which is a high-boiling point and 
can be ionized refractory to water. This organic solvent is used in order to extract the measuring 
object matter in a test portion and to dissolve coloring matter required for measurement etc. 
The boiling point is specifically 100-degree more than Centigrade, and it is desirable in order to 
carry out measurement by which it was stabilized that the organic solvent which can dissolve to 
11. of water is 1g or less extent. 

[0014] If the organic solvent used suitably is mentioned concretely, there is high-boiling point 
ether, such as high-boiling point ester, such as adipic-acid dibutyl and a dioctyl phthalate, o- 
nitrophenyl octyl ether, and diphenyl ether. 

[0015] As a nonaqueous solubility macromolecule, it can dissolve in the above-mentioned 
organic solvent, and an insoluble macromolecule is used for water. This nonaqueous solubility 
macromolecule dissolves in the above-mentioned organic solvent, and gives the viscosity and 
physical reinforcement suitable for the activity as a matter measurement implement. 
[0016] If the example of the nonaqueous solubility giant molecule used suitably is given, there 
are styrene system polymers, such as methacrylic ester system polymers, such as vinylidene- 
chloride system polymers, such as polyvinyl chloride system polymers, such as a polyvinyl 
chloride and an ethylene-vinyl chloride copolymer, a vinyl chloride-vinylidene-chloride 
copolymer, and a vinylidene chloride, and a polymethyl methacrylate, and polystyrene, etc. 
Although it can be used without being limited especially about the polymerization degree of a 
nonaqueous solubility macromolecule, if a with an average degree of polymerization of 500 or 
more thing is generally used, an organic solvent comes to show free-standing, and the handling 
when considering as a matter measurement implement it being the range where it is below the 
upper limit of the solubility, and an organic solvent shows free-standing becomes easy and is 
suitable for the concentration in the organic solvent of a desirable nonaqueous solubility 
macromolecule. Although the density range changes with classes of the nonaqueous solubility 
macromolecule to be used and organic solvent, it is suitable to make it dissolve five to 100% of 
the weight, and to use a nonaqueous solubility macromolecule to an organic solvent, generally. 
Especially the dissolution approach to the organic solvent of a nonaqueous solubility 
macromolecule is not limited, but it is dissolved, usually adding a nonaqueous solubility 
macromolecule gradually into an organic solvent. 

[0017] The water soluble polymer phase which constitutes this invention consists of a water 
soluble polymer fundamentally. This water soluble polymer is used in order to promote that a 
test portion permeates between the organic phases of three-dimension-network structure 
promptly. 

[0018] A water soluble polymer is a macromolecule which can dissolve in water, and the 
solubility is [ a water soluble polymer ] 50 wt%. It is desirable to use the above thing. If a water 
soluble polymer does not exist, since can go a test portion and it cannot be crossed even to all 
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the corners of an organic solvent the measuring time required when a matter measurement 
implement is used for measurement will become long. It is desirable to use a thing refractory to 
an organic solvent for a water soluble polymer. Even if it uses what is dissolved in an organic 
solvent, the effectiveness of this invention can be acquired, but when contacting the matter 
measurement implement of a test portion and this invention in that case, stable measurement 
may not be able to be performed with remarkable deformation. Moreover, when the ease of the 
handling at the time of using it as a matter measurement implement is taken into consideration, 
it is desirable to use the thing of the polymerization degree which will be in a solid state in a 
room temperature. Maintaining suitable physical reinforcement to the amount of whole including 
an organic solvent and a nonaqueous solubility macromolecule, if the amount of a water soluble 
polymer is 50 - 100% of the weight of the range, although osmosis of a test portion is promoted, 
it is desirable. 

[0019] If the example of the water soluble polymer which can be used suitably is given, there are 
polyether system high molecular compounds, such as a polyethylene glycol and a polypropylene 
glycol, a polyvinyl pyrrolidone, polyvinyl alcohol, polyacrylamide, etc. 
[0020] It can check that the organic phase of this invention is three-dimension-network 
structure by observing the part which remains after flushing a water soluble polymer with water 
with an electron microscope etc. 

[0021] Although various approaches can be used for the approach of making a water soluble 
polymer phase existing in the organic interphase of three-dimension-network structure in the 
state of restoration, the approach used most suitably is as follows. 

[0022] That is, it is made to dissolve in an organic solvent, and all of an organic solvent, a 
nonaqueous solubility macromolecule, and a water soluble polymer are applied on a base material 
after that, and they are dried The micro phase separation of an organic phase and a water 
soluble polymer phase which comes to dissolve a nonaqueous solubility macromolecule in an 
organic solvent occurs with evaporation of an organic solvent, and where the organic phase of 
three-dimension-network structure is filled up with a water soluble polymer phase, it deposits. 
[0023] If all of an organic solvent, a nonaqueous solubility macromolecule, and a water soluble 
polymer are dissolved as an organic solvent used for the above-mentioned approach, it can use 
that there is no limit in any way. Although the organic solvents which can be used with the 
combination of the selected organic solvent, a nonaqueous solubility macromolecule, and a water 
soluble polymer differ, if the example is given, there are alkyl halides, such as ether, such as a 
tetrahydrofuran, dichloromethane, chloroform, and a dichloroethane. Since the amount of the 
organic solvent used changes with solubility of the selected organic solvent, a nonaqueous 
solubility macromolecule, and a water soluble polymer, it cannot generally specify, but in order to 
urge a deposit, it is common to carry out an organic solvent, a nonaqueous solubility 
macromolecule, or a water soluble polymer to an organic solvent and more than tales doses. 
[0024] By the above-mentioned depositing method, when the deposit of the organic phase which 
consists of an organic solvent and a nonaqueous solubility macromolecule starts before the 
deposit of a water soluble polymer phase or it deposits in coincidence, uniform and good 
structure can be acquired. The case where it manufactures on the conditions from which the 
deposit of an organic phase begins previously is more suitable. On the contrary, when a deposit 
of a water soluble polymer starts before the deposit of an organic phase, the matter 
measurement implement obtained becomes an ununiformity and what has many openings, and it 
is not suitable for measurement by the colorimetric method. 

[0025] Control of the deposit sequence of an organic phase and a water soluble polymer phase 
can be carried out by controlling the solubility over the organic phase and water soluble polymer 
phase of the organic solvent in which a bi-phase is dissolved. Generally this soluble control is 
controlled by the polarity of an organic solvent. Being easy to dissolve the organic solvent and 
nonaqueous solubility macromolecule which generally constitute an organic phase in a polar low 
organic solvent, a water soluble polymer has conversely the property to be easy to dissolve in a 
polar high organic solvent. Therefore, if a polar high organic solvent is used, the deposit of an 
organic phase with low solubility will start previously. Therefore, the deposit of the organic phase 
which consists of an organic solvent and a nonaqueous solubility macromolecule can be started 
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before the deposit of a water soluble polymer phase. 

[0026] The polarity of an organic solvent is controllable by mixing two or more sorts of organic 
solvents or water. If the example used suitably is shown, there are a tetrahydrofuran which 
added about 0.1% of water, chloroform which added the methanol 1%. Moreover, also when an 
ionophore and coloring matter are dissolved in an organic phase, the sequence of a deposit can 
be controlled by the same approach of being satisfactory at all. 

[0027] If the concrete example which obtains the matter measurement implement of good 
structure is given, as an organic solvent, a polymethyl methacrylate can be used as o- 
nitrophenyl octyl ether and a nonaqueous solubility giant molecule, a polyethylene glycol (average 
molecular weight 6000 [ about ]) can be used as a water soluble polymer, these can be dissolved 
in a tetrahydrofuran, and it can apply on a glass plate, and can produce by making it leave and 
dry in a room temperature. If the moisture of a minute amount exists in a tetrahydrofuran at this 
time, a deposit of a polyethylene glycol becomes slow and can acquire the above-mentioned 
structure with sufficient repeatability. By using the organic phase in which the organic colored 
phase or coloring matter was dissolved, when the colored sludge deposits, it can know that the 
deposit of the organic phase which consists of an organic solvent and a nonaqueous solubility 
macromolecule will start before the deposit of a water soluble polymer phase. 
[0028] the principle and approach of using for measurement of ion concentration the organic 
phase which comes to dissolve the ionophore which carries out complexing to ion and shows a 
detectable response to an organic solvent — well-known — "analytical chemistry" — volume 
[ 40th ] (1991) 227-231 pages have the description. Moreover, the principle and approach of 
using for measurement of ion concentration the coloring matter which carries out a mutual 
reaction and shows a detectable response to the ionophore and this complexing which carry out 
complexing to ion at an organic solvent, and the organic phase which comes to dissolve a 
nonaqueous solubility macromolecule in a list are also well-known, and JP,59-21 1864, A, 
"analytical Science" (ANALYTICAL SCIENCE) 1990 year 715-720 page, etc. have the 
description. The ionophore and coloring matter which are used in this invention can use 
satisfactory at all what is stated by these reference. 

[0029] In this invention, an ionophore is a compound with the property which carries out a 
specific cation and specific complexing. The coloring matter which has the capacity which forms 
a specific metal ion and a specific complex, produces change in the electron orbit condition by 
forming this metal ion and a complex, and produces change in the absorption spectrum or 
fluorescence spectrum of a complex can be used as an ionophore which carries out complexing 
to the ion of this invention, and shows a detectable response. As such an ionophore, there are 
nitroso aminophenols, diethylamino phenols, porphyrins, and phenoxazine. 

[0030] Moreover, as an ionophore which can be used in the combination of the coloring matter 
which carries out a mutual reaction and shows a detectable response to the ionophore which 
carries out complexing to the ion of this invention, and the complexing concerned, there are 
several sorts of well-known cyclic peptide compounds, annular or an un-annular polyether 
derivative, a POTANDO derivative, a calyx allene derivative, etc. 

[0031] If the example which can be used suitably [ the ionophore which forms ion and a complex 
and shows a detectable response ] is given potassium ion — receiving — 3 — nitro-4' - (2, 4, 
6-trinitro phenylamino) benzo-18-crown -6 and 4' - (2, 6-dinitr6-4-trifluoro methylphenyl) amino 
benzo-15-crown-5 grade To a copper ion, bathocuproine etc. receives iron ion. Nitroso 
aminophenols, such as 2-nitroso-5-N and N-dipropylamino phenol As opposed to nickel and zinc 
ion diethylamino phenols, such as a 2-(5-BUROMO-2-pyridyl azo)-5-diethylamino phenol To a 
hydrogen ion, there are azo phenols, such as phenoxazine, such as [9-(diethylamino)-5- 
octadecanoyl imino-5H-[benzoa] phenoxazine], and a [5-OKUTADEKANO yloxy-2-(4-nitro 
phenylazo) phenol]. 

[0032] If the example which can be used suitably [ the ionophore used for the ionophore which 
carries out complexing to ion and the complexing concerned on the other hand in the 
combination of the coloring matter in which a mutual reaction is carried out and a detectable 
response is shown ] is given As a lithium ionophore, it is 6 and 6-dibenzyl. - 1, 4, 8, 11-tetra- 
OKISA cyclo tetradecane, 2, the 9-dibutyl -1, 10-phenanthroline, etc. are 5, 11, 17, and 23- 
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tetra — t-butyl as a; sodium ionophore. - It is 25, 26, 27, and 28. - Tetrakis (ethoxycarbonyl)- 
methoxy-calyx [4] allene, Screw [(1 2-crown -4) methyl] methyl dodecyl malonate etc. as a; 
potassium ionophore Valinomycin, 2 t 3-naphth - 1, 4, 7, 10, 1 3-PENTAOKISA cyclo 
PENTADEKA-2-en, Screw [(benzo-15-crown -5) -4'-methyl] PIMERETO, Valinomycin etc. as a; 
calcium ionophore ** — diethyl - N — N — ' - [(4R, 5R) - four — five - dimethyl - one — eight 
- dioxo - three — six - dioxa — octamethylene — ] — a screw (1 2-methyl friend throat 
decanoate) — etc. — as; magnesium ionophore — The benzo-1 5-thia crown-4-ether etc. has 
** N, N'-diheptyl-N, an N'-dimethyl ASUPARUTO amide, etc. to a copper ion. 
[0033] Of course, in addition to this, the compound with which forming a cation and a complex is 
known exists, and can also use them. As reference about an ionophore, the volume Yoshihisa 
Inoue and on George W.Gokel "Cation Binding by Macrocycles" (MARCEL DEKKER 
INCORPORATION 1990), 2013 - 2016 pages (ANALYTICAL CHEMISTRY) (1988) of work 
"application to analytical chemistry of functional macrocyclic compound" (IPC, Inc. 1 990 
issuance) 60-volume Analytical Chemistry edited by Hiroyuki Takeda, "Analytical chemistry" 23 
pages [ 1412 - 1430 etc. ] (1974) etc. are mentioned. 

[0034] There is a series of coloring matter called a pH indicator or pH susceptibility coloring 
matter as coloring matter (it is henceforth described as reporter coloring matter) which carries 
out a mutual reaction and shows a detectable response to the ionophore and this complexing 
which carry out complexing to above-mentioned ion. 

[0035] Since the reporter coloring matter used in this invention is solubilized by the organic 
solvent and contained, what has it is used. [ remarkable water solubility and small ] The reporter 
coloring matter of 5-10 is suitably used for electric dissociation exponent from extent of the 
coloring response when using it as the ease of the acquisition, and an ion measurement 
implement. 

[0036] If reporter coloring matter is shown concretely, there are triphenylmethane dye 
derivatives, such as indophenol derivatives, such as a phenolphthalein derivative [. such as a 
phenolphthalein and a tetrabromo phenolphthalein, ], 2, 6-dichloroindophenol, 2, and 6-dibromo- 
3-methyl indophenol, and Victoria pure blue, etc. 

[0037] An ionophore and reporter coloring matter can be dissolved in an organic solvent to the 
upper limit of the solubility. At this time, it is known that it is more suitable for the mole ratio of 
an ionophore and reporter coloring matter than that principle that it is 1:1. Generally, the 
concentration in the inside of the organic solvent of an ionophore and reporter coloring matter 
takes the sensibility when measuring into consideration, and it is desirable that it is the range of 
0.1-200mM, respectively. 

[0038] In this invention, it points out that the organic phase has network structure in three 
dimension like sponge and sponge as the organic phase which comes to dissolve a nonaqueous 
solubility giant molecule in an organic solvent is three-dimension-network structure. As for the 
matter with the same structure, various things are used with different construction material as 
the absorptivity matter or an object for filtration separation. The process of the matter which 
consists of a nonaqueous solubility macromolecule with three-dimension-mesh-like structure is 
indicated by JP,2-302449,A, JP,58-104940,A, JP,47-4593,A, etc. The matter of such 
conventional three-dimension-network structures makes a nonaqueous solubility macromolecule 
a subject, in order to realize high reinforcement, and generally it does not add an organic solvent. 
Moreover, even if the organic solvent is added, what was filled up with the water soluble polymer 
is not known. The organic phase which comes to dissolve a nonaqueous solubility macromolecule 
in the organic solvent of the three-dimension-network structure of this invention makes a 
subject the organic solvent for performing extract operation, and has a fundamental difference 
that a nonaqueous solubility macromolecule is added in order to give moderate viscosity and 
physical reinforcement. 

[0039] In this invention, a test portion permeates in the micropore of the organic phase of three- 
dimension-network structure promptly by filling up the organic interphase of three-dimension- 
network structure with the water soluble polymer phase, since [ moreover, ] an organic phase is 
three-dimension-network structure — several micrometers or less — thickness can be carried 
out, consequently migration into the organic phase of the measuring object matter can be 
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completed promptly. Moreover, the aperture of the micropore made when the water soluble 
polymer of the organic phase of three-dimension-network structure is removed can take uniform 
structure, when it is 500 micrometers or less. By taking uniform structure, more exact 
measurement is enabled and it is desirable. 

[0040] Although the matter measurement implement of this invention can be used for 
measurement even if it remains as it is, it can take into consideration an activity in combination 
with reagents, such as operability in the case of measurement, and a buffer for pH, etc., and it 
can carry out a laminating on a base material. A well-known approach can be used without 
limiting especially as the approach of a laminating. How to produce the matter measurement 
implement of this invention beforehand, and paste up with suitable adhesives, a double-sided 
tape, etc., if the example used suitably is given. The solution which comes to dissolve an organic 
solvent, a nonaqueous solubility macromolecule, and a water soluble polymer in an organic 
solvent can be applied on a base material, and the organic phase which comes to dissolve a 
nonaqueous solubility macromolecule in an organic solvent as above-mentioned can measure 
concentration of various matter using the matter measurement implement with the approach of 
drying under the conditions which deposit in three-dimension-network structure etc. which 
carried out in this way and was produced. It explains to below with an example. 
[0041] Measurement of the concentration of the surfactant of the surfactant in current and a 
water solution adds specifically association or the coloring matter which carries out complexing 
in a water solution with a surfactant, extracts both a surfactant and the coloring matter to the 
extract of nonaqueous solubility out of a water solution, and is performed by measuring 
whenever [ coloring / of an extract ] after that. Such an approach is shown in Japanese 
Industrial Standards (JIS K 0102-1986 testing method for industrial waste water), and the 
methylene-blue absorptiometry, the tetra-thio cyano cobalt (II) acid absorptiometry, etc. are 
indicated. After each of these approaches puts two kinds of liquid into a container, in order to 
accompany them by actuation of shaking and extracting, they has the fault of requiring serious 
time amount and a serious effort 

[0042] The above-mentioned measurement can be performed by the same principle using the 
matter measurement implement of this invention. It will be as follows if a methylene-blue 
absorptiometry is taken for an example. That is, if the methylene blue of a constant rate is added 
in the test portion water solution of a constant rate and this is dropped at the matter 
measurement implement of this invention, extraction separation of the ion pair of a methylene 
blue and an anionic surfactant will be carried out into the organic phase of a matter 
measurement implement. The test portion water solution which adhered to the matter 
measurement implement using ion exchange water etc. after that is flushed, and whenever 
[ coloring / of the organic phase which remained ] is measured. Measurement of viewing or the 
amount of transmitted lights, and the amount of reflected lights can perform measurement of 
whenever [ coloring ]. Thus, if the matter measurement implement of this invention is used, 
special material can be measured by simple actuation. 

[0043] Moreover, when using the ion measurement implement with which it comes to fill [ a 
water soluble polymer phase ] up the organic interphase of three-dimension-network structure 
which comes to dissolve a nonaqueous solubility macromolecule in the ionophore list which 
carries out complexing to ion and shows a detectable response to the organic solvent of this 
invention, it can measure as follows. 

[0044] It will be as follows if the case where bathocuproine is used as an ionophore for copper 
ions is taken for an example. The test portion water solution containing a copper ion is dropped 
at the ion measurement implement with which it comes to fill [ a water soluble polymer phase ] 
up the organic interphase of three-dimension-network structure which makes it come to 
dissolve bathocuproine and a nonaqueous solubility macromolecule in an organic solvent. A test 
portion water solution permeates the whole ion measurement implement promptly, and a copper 
ion is extracted into an organic phase by the bathocuproine which exists in the organic phase of 
an ion measurement implement. Since an organic phase is three-dimension-network structure, 
thickness is thin dramatically, and this extract is performed promptly. Bathocuproine produces 
change in the absorption spectrum by complexing with the extracted copper ion. The 




http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2005/12/09 



concentration of the copper ion contained in the test portion water solution can be known by 
flushing the test portion water solution which adhered to the ion measurement implement using 
ion exchange water etc. after fixed time amount progress, and measuring whenever [ coloring / 
of the organic phase which remained ]. Although it took the response several hours in the 
extraction method by the conventional film to be completed thoroughly, a response can be 
terminated within several minutes with the ion measurement implement of this invention. 
[0045] Furthermore, when it considers as the ion measurement implement with which it comes 
to fill [ a water soluble polymer phase ] up the organic interphase of three-dimension-network 
structure which comes to dissolve the ionophbre, the reporter coloring matter, and the 
nonaqueous solubility macromolecule which carry out complexing to ion in the organic solvent of 
this invention, it can measure as follows. 

[0046] It will be as follows if the case where the potassium ion in a water solution is measured is 
taken for an example as an ionophore for potassiums, using a 2 and 6-dibromo-3 -methoxy 
indophenol as valinomycin and reporter coloring matter. A test portion water solution is dropped 
at the ion measurement implement with which it comes to fill [ a water soluble polymer phase ] 
up the organic interphase of three-dimension-network structure which comes to dissolve a 
valinomycin, 2, and 6-dibr9mo-3'-methoxy indophenol and a nonaqueous solubility, 
macromolecule in an organic solvent. It is necessary to keep pH of a test portion water solution 
constant using a buffer for pH etc. at this time. A test portion water solution permeates the 
whole ion measurement implement promptly, extraction separation of the potassium ion is 
carried out into an organic phase by the valinomycin which exists in the organic phase of an ion 
measurement implement, to it and coincidence, a 2 and 6-dibromo-3 -methoxy indophenol emits 
a hydrogen ion into a test portion water solution, and it colors. The potassium ion extracted in 
the film increases and the amount of the reporter coloring matter which colors in connection 
with it also increases it. so that there is much potassium ion in a test portion water solution. As 
a result, coloring of the measurement implement according to the amount of the potassium ion in 
a test portion water solution is observed, and the concentration of potassium ion can be known 
from whenever [ coloring / of an ion measurement implement ]. Since an organic phase is three- 
dimension-network structure, thickness is thin dramatically, this extract and bleedoff are 
performed promptly, and it has the features that the time amount which measurement takes is 
short 

[0047] Of course, the matter measurement implement of this invention is applicable to other 
well-known measurement principles which perform an extract or the ion exchange using the 
organic solvent of an organic solvent or nonaqueous solubility. It has the features that it can 
measure by the short time and simple actuation in any case. 
[0048] 

[Effect of the Invention] Since the matter measurement implement of this invention has the 
basic structure where the organic interphase of three-dimension-network structure which 
comes to dissolve a nonaqueous solubility macromolecule in a difficulty water solubility difficulty 
volatility organic solvent was filled up with the water soluble polymer phase, a test portion can 
permeate the whole matter measurement implement promptly, and since the thickness of an 
organic phase is small, it has the features that migration of the measuring object matter from a 
test portion to an organic phase is performed promptly. Therefore, it also has the features that it 
is simple actuation and extraction separation actuation which needed conventionally complicated 
actuation can be performed in a short time. 

[0049] Therefore, a great profit is brought about in the blood intermediate ion density 
measurement in the case of high measurement of urgency, i.e., the site and operating room of 
emergency medical service. Moreover, the blood serum within the time amount restricted also in 
the general clinical laboratory test or the measurement size of a urine specimen is made to 
increase, and the increase in efficiency of an activity and carrying out smoothly of a diagnosis 
are brought about. Moreover, since it has complicated actuation, conventionally, measurement to 
which only the inside of a laboratory was carried out can also be performed in a test portion 
extraction site, and a measurement result can be known promptly. 

[0050] Furthermore, since the conventional porosity support is not used for the matter 
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measurement implement of this invention, it can be manufactured at an easy process. Therefore, 
it has the features that it can manufacture cheaply. The above point, industrial worth of this 
invention is very large. 
[0051] 

[Example] Although an example and the example of a comparison are given and explained below 
in order to explain this invention still more concretely, this invention is not limited to these 
examples. 

[0052] As a nonaqueous solubility giant molecule, 700mg of dioctyl sebacates was dissolved as 
300mg (average degree of polymerization 1000) of polyvinyl chlorides, and an organic solvent, 
polyethylene-glycol (mean molecular weight 4000) 10g was dissolved in example 1 
tetrahydrofuran 10ml as a water soluble polymer, and this was applied to it with the doctor blade 
on the transparence polypropylene sheet at 600-micrometer thickness. When it is left in a room 
temperature and made to dry for 1 hour, the matter measurement implement which began to 
become cloudy gradually and obtained the white filmy material eventually and which cut this filmy 
material on 1 cm square with the transparence polypropylene sheet, and the white filmy material 
fixed on the transparence polypropylene sheet was obtained 

[0053] The dipping of this matter measurement implement was carried out for 3 minutes into 
100ml of ion exchange water, and the organic phase which remained on the transparence 
polypropylene sheet was observed with the electron microscope. In this case, the taken 
photograph is shown in drawing 1. It was checked that the network structure object of a three 
dimension is formed of the organic phase. 

[0054] Example 2 1.5ml of 0.30M tetra-thio cyano cobalt (II) acid ammonium water solutions was 
added to 10ml of water solutions of the various concentration of the hepta-oxyethylene 
dodecylether which is the analysis nonionic surfactant of a nonionic surfactant, and it stirred for 
1 minute. 20micro of this water solution was dropped at the matter measurement implement of 
an example 1 I times, and about 2ml of ion exchange water washed the matter measurement 
implement after 1 minute. The result measured with the amount measuring device of reflected 
lights which shows the 330nm amount of reflected lights of a matter measurement implement in 
drawing 2 was shown in a table 1 . It was shown that the quantum of a nonionic surfactant can be 
performed by simple actuation using the matter measurement implement of this invention. 
[0055] 
[A table 1] 

S 1 







0. 1 


0. 97 


0.6 


0.95 


0.9 


0. 93 


1.5 


0.91 


2.0 


0. 89 



Example 3 To ion measurement implement tetrahydrofuran 10ml for zinc ion As a nonaqueous 
solubility giant molecule, 300mg (average degree of polymerization 1000) of polyvinyl chlorides, 
As an organic solvent, as 700mg of dioctyl sebacates, and a water soluble polymer Polyvinyl- 
pyrrolidone 10g, 2-(5-BUROMO-2-pyridyl azo)-5-diethylamino phenol 7.3mg (21micromol) was 
dissolved as an ionophore for zinc ion, and this was applied with the doctor blade on the 
transparence polypropylene sheet at 600-micrometer thickness. When it is left in a room 
temperature and made to dry for 1 hour, the ion measurement implement which began to 
become muddy gradually and obtained the dark reddish-brown filmy material eventually and 
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which cut this filmy material on 1cm square with the transparence polypropylene sheet and the 
filmy material fixed on the transparence polypropylene sheet was obtained Thus, if ion exchange 
water washes the obtained ion measurement implement, it can obtain only the organic phase part 
colored dark reddish-brown. As the example 1 showed, this organic phase part had taken three- 
dimension-network structure. 

[0056] Example 4 The amount measuring device of reflected lights which shows the ion 
measurement implement produced in the measurement example 3 of zinc ion in drawing 2 was 
equipped, and 25micro of water solutions I of various zinc chloride concentration was dropped. 
The amount of reflected lights with a wavelength of 553nm was measured, and the absorbance 
was calculated on the basis of the amount of reflected lights at the time of zinc chloride 
concentration OmM. The result was shown in drawing 3. Moreover, the time amount taken to 
become the fixed amount of reflected lights was also measured. Each required time amount was 
within the limits of 15 - 20 seconds. 

[0057] 2-(5-BUROMO-2-pyridyl azo)-5-diethy!amino phenol 7.3mg (21micromol) was dissolved 
in example of comparison 1 tetrahydrofuran 10ml as an ionophore 700mg of dioctyl sebacates, 
and for zinc ion as a nonaqueous solubility giant molecule as 300mg (average degree of 
polymerization 1000) of polyvinyl chlorides, and an organic solvent, and this was applied to it with 
the doctor blade on the transparence polypropylene sheet at 600-micrometer thickness. The 
measurement implement which left it in the room temperature, was dried for 1 hour, and obtained 
the filmy material of transparence dark reddish-brown and which cut this filmy material on 1 cm 
square with the transparence polypropylene sheet, and the filmy material fixed on the 
transparence polypropylene sheet was obtained. 

[0058] By the same actuation as an example 4, various zinc chloride concentration water 
solutions were measured for this measurement implement. However, since the fixed amount of 
reflected lights was not reached even if 5 minutes passed after the water solution was dropped, 
it was not able to measure. 

[0059] It dried, after ion exchange water washed the measurement implement produced in the 
example of comparison 2 example 3, and the water soluble polymer was removed, and the 
measurement implement which comes to dissolve a nonaqueous solubility macromolecule in the 
organic solvent of three-dimension-network structure was produced. By the same actuation as 
an example 4, various zinc chloride concentration water solutions were measured for this 
measurement implement. However, even after the water solution was dropped, the water solution 
did not permeate into the micropore of a measurement implement, and most change of a color 
was not seen. Since the fixed amount of reflected lights was not reached even if 5 minutes 
passed, it was not ahle to measure. 

[0060] It was shown from examples 3 and 4, the example 1 of a comparison, and the example 2 
of a comparison that it is necessary to fill up with the water soluble polymer for performing 
measurement in a short time at the organic interphase of three-dimension-network structure. 
[0061] The tetrahydrofuran solution was applied on the transparence polypropylene sheet by the 
same presentation and the actuation as example of comparison 3 example 3, and it was made to 
dry quickly using a blower. The solution became cloudy rapidly. The measurement implement 
which was dried after that for 1 hour and obtained the filmy material of opaque dark reddish- 
brown and which cut this filmy material on 1cm square with the transparence polypropylene 
sheet, and the massive object fixed on the transparence polypropylene sheet was obtained. 
[0062] By the same actuation as an example 4, various zinc chloride concentration water 
solutions were measured for this measurement implement. The result was shown in drawing 4. 
Since the response obtained since the part to which an about 0.1mm hole does not penetrate an 
aperture and light does not penetrate the film partly to a measurement implement by dropping of 
a water solution is made was very small, the unsuitable thing was shown in measurement. 
[0063] Examples 3 and 4 and example 3 of a comparison, It was shown that it is the making 
[ deposit / the deposit of the organic phase which becomes a difficulty water solubility difficulty 
volatility organic solvent list from a nonaqueous solubility macromolecule at least performs 
deposit actuation to the bottom of the condition which starts before a deposit of a water soluble 
polymer, and / fill up into the organic interphase of three-dimension-network structure with the 
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manufacture of the matter measurement implement of this invention by which the laminating was 
carried out on the base material ]-water soluble polymer phase need. 
[0064] Example 5 To ion measurement implement chloroform 10ml for sodium ion As a 
nonaqueous solubility giant molecule, as polystyrene 300mg and an organic solvent o-nitrophenyl 
octyl ether 600mg, As a water soluble polymer, polyethylene-glycol (average molecular weight 
6000) 10g, They are 5, 11, 17, and 23-tetra — t-butyl as a sodium ionophore. - 25, 26, 27, 28 - 
Tetrakis (ethoxycarbonyQ-methoxy-calyx [4] allene 18.4mg (18.4micromol), 2 and 6-dibromo-3- 
methoxy indophenol 7.1 mg (18.4micromol) was dissolved as coloring matter, and this was applied 
with the doctor blade on the transparence polypropylene sheet at 600-micrometer thickness. 
When it was made to leave and dry in a room temperature, the ion measurement implement 
which turbidity went up gradually and obtained the filmy material of a brown white color 
eventually and which cut this filmy material on 1cm square with the transparence polypropylene 
sheet, and the filmy material of a brown white color fixed on the transparence polypropylene 
sheet was obtained. 

[0065] The amount measuring device of reflected lights which shows the ion measurement 
implement produced in the example 6 example 5 in drawing 2 was equipped, and 25micro (it 
prepares with a potassium hydroxide to pH5.5) of 2-morpholino ethane-sulfonic-acid 10mM 
buffer solutions I of various sodium chloride concentration was dropped. The amount of reflected 
lights with a wavelength of 670nm was measured, and the absorbance was calculated on the 
basis of the amount of reflected lights at the time of sodium chloride concentration OmM. The 
result was shown in drawing 5. Drawing 5 shows that sodium ion can be measured between 10- 
0.1mM(s). Moreover, the time amount taken to become the fixed amount of reflected lights was 
also measured. Each required time amount was within the limits of 1 5 - 20 seconds. 
[0066] To example of comparison 4 tetrahydrofuran 10ml, as a nonaqueous solubility giant 
molecule, 300mg (average degree of polymerization 1000) of polyvinyl chlorides, As an organic 
solvent, o-nitrophenyl octyl ether 600mg, They are 5, 11, 17, and 23-tetra — t-butyl as a sodium 
ionophore. - 25, 26, 27, 28 - Tetrakis (ethoxycarbonyl)-methoxy-calyx [4] allene 18.4mg 
(18.4micromol), 2 and 6-dibromo-3'~methoxy indophenol 7.1 mg (18.4micromol) was dissolved as 
coloring matter, and this was applied with the doctor blade on the transparence polypropylene 
sheet at 600-micrometer thickness. It was made to leave and dry in a room temperature, and the 
measurement implement was obtained as a filmy material of uniform transparence brown. 
[0067] Thus, the amount measuring device of reflected lights which shows the manufactured 
measurement implement in drawing 2 was equipped, and 25micro (it prepares with a potassium 
hydroxide to pH5.5) of 2-morpholino ethane-sulfonic-acid 10mM buffer solutions I of various 
sodium chloride concentration was dropped. Although the amount of reflected lights with a 
wavelength of 670nm was measured, even if 3 minutes passed, the fixed amount of reflected 
lights was not reached. It was not able to measure on the same conditions as an example 6 that 
a speed of response is slow. 

[0068] It was shown that it can measure promptly using the ion measurement implement of this 
invention from an example 6 and the example 5 of a comparison. 

[0069] The ion measurement implement for sodium ion was produced by the same actuation as 
an example 5 using the nonaqueous solubility macromolecule shown in seven to example 5-10 of 
comparison, and example 227 table 2, an organic solvent, a water soluble polymer, the same 
sodium ionophore as an example 5, and coloring matter. The amount measuring device of 
reflected lights which shows the produced measurement implement in drawing 2 was equipped, 
and 25micro (it prepares with a potassium hydroxide to pH5.5) of sodium chloride concentration 
10 2-morpholino ethane-sulfonic-acid 10mM buffer solutions I of mM was dropped. The amount 
of reflected lights with a wavelength of 670nm was measured, and time amount until the amount 
of reflected lights at that time becomes fixed was measured. The result was shown in a table 2. 
The quick response was not obtained, even if missing in the nonaqueous solubility 
macromolecule, the organic solvent, or the water soluble polymer so that examples 5-10 might 
show. Moreover, it was shown that a quick response is obtained in the combination of various 
nonaqueous solubility macromolecules, an organic solvent, and a water soluble polymer from 
examples 7-22. 
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[0070] 
[A table 2] 
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[0071] 
[A table 3] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] This Fig. is the photograph which took a photograph of the structure of the organic 
phase after ion exchange water washes the matter measurement implement produced in the 
example 1 with the electron microscope. 

[Drawing 2] It is drawing showing the configuration of the amount measuring device of reflected 
lights used in the example and the example of a comparison. 

[Drawing 3] It is drawing showing the relation between the zinc ion concentration measured in 
the example 4, and the measured absorbance. 

[Drawing 4] It is drawing showing the relation between the zinc ion concentration measured in 
the example 3 of a comparison, and the measured absorbance. 

[Drawing 5] It is drawing showing the relation between the sodium ion concentration measured in 
the example 6 f and the measured absorbance. 
[Description of Notations] 

1 Xenon Lamp 

2 Condenser Lens 

3 Optical Fiber for Floodlighting 

4 Base (Quartz Plate) 

5 White Reflecting Plate 

6 Matter Measurement Implement of this Invention 

7 Optical Fiber for Light-receiving 

8 Flash Multi-Photometry Equipment ( MCPD[ by Otsuka Electronic Incorporated Company ]- 
1000 Mold) 

9 Data Processor (Otsuka Electronic Incorporated Company Make) 



[Translation done.] 




http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2005/12/09 



Drawing selection : drawing 1 jjjj 




[Translation done.] 



http://wvw4Jpdl.ncipi.gojp/cg^ 2005/12/09 



# 



<i9>b*ikssw (jp> az> & H & Wf & $1 < A > oimiirhwmmmi 

#S1¥8- 122320 

(43)«B8B JP)*8#(1996)5^17B 



(51)IntCL e 




F I 






GO 1 N 31/22 


12 1 F 












SHIES* 


*ts* %inm<ms fd 


11 H) 


<21)ffig»ft 






000003182 
















fRo ^(1994) lOfl 19 H 














asa # 










mnj^@iu*»^Bri#i^ 




















#f fit 










ojp»igajiW^Bri#i^ 















(54) [»!»(D««] Qismim. *<ow^mxM*>mm 



(57) 

3 yc5cfi^aB«^©WSt§ra(C3©tR S tvctt & 4HNH 

Him, -ecDtemtsa^a^^fflii. mmic 



• 



0 



fcftO, CA^^tfS&jcfi^SttftJifcftUgCWW 

karate cB)*?si±i«^B^«s nri^ c <b 

fi»j*j ctc?#7k^ttK^^-*> ft £*r&ta©#rma'*j§tt 
#T«cw®s^*s^ $ 5 c t *#® t ? zm?m 2 

^m^e&OT&ai^ffeftisg^'r-f *s? *r s 
mtBisiK (B)*jg^^*B^«s nt <,> s c t 

[0001] 
[0002] 

[(££©&*&] ftmv&oftmicis^x. 1$tc 
*&&*©«* ftWSri'JSl'BSK. &Srgfi&> SgSiCS 
^fti'«:ail-C-5>Ci*stffen-rir^. ft:<t;U£Af*:© 

sis§{cm t,-c©*£fttitf83Wt e>n* ci^&fttt* 

©SkriteWtf^-tf-ft^C t <bft oTI,>J. 
[000 3] ^4><D4MR0>a!%#tttt. -£©#J5©tf#. 
^{c«fc«JSft») t 3sS^ <©#?£**??&■$-&. -£©# 

Jfc&£Ktet>T^ii^*©^^;f^S?£*r© 



I #B3^8- 1 2 2 320 

2 

[0 00 4] «Hi#8i<*:tt. 2 5 
-fiftM{c«5^«:Sf U 0 £fc>ft (,» 2 ®©jgj£*;&&ci - 

mca*v cti*m*)m>if. *©&§9S*fat«m#&» 
«t>«m^^fif^sift*tba^©a'J3£-c«> «hh# 

*«gi§ig©ft>*> 0 K^TkSffiS^fcSStobft:®* 

^ttiw^ttw^^^ft^^^r s c £*s*oe> 

o n-cos. fciittf. r^flftb^j »4 0^ ( 1 9 9 1 
2 2 7-2 3 l-t-^«Ctet>T\ — ffi©^-f*>t 

ffifflU C©^£*^£K©-fiffi©Si3 
gtur]g#©^y*ya^>£f£feei,«>-c. K©®bfc 

0 ^Hft»«.i:^-C*ift:*tc. iE£:tt&98»S©8t7ki§tfeli» 

niiwsKfii.) <t tmw$> fc. 

[0005] tJ^^St©^ffi&K<fc 9&iR*SW;t£ 
^x-** h*©^b££OSJ(im©ltfefttt:<i:?>-f*> 

©»«Tffi**^B8Bg59-211864^«. #P3BS59-231452# 

p.«®*©-Y^>'7*r*ji:a c . u^-f^giWin 
•&fe^^tfia*igi4!»»stt^®fra* 6 ft s * > 

jo a ^ a * > *^t? a35c^*^j« tmm c i tc «t 

*jc»rfe-Y*>«ilS^'C2;f5rrs3S*i'#3£<!:ft2.ci 
*t»i6nri>*. flWeftpm8&<c*<-r*C£4s* 
3*ft#^-C*.SC<i:*«^]6n-C^4. L*»L/. %^^b 
©j^KlJ^^ < ft S^M. »€. n « bS#/h;* < 
ft* it» ^Mi^Mrr &fctf>XffiKrcutatr>. 

[0006] ±IB©^=&5EHS-r-?.ftife(C«^ft#SAJ 

©J:^ft^?LSa*©^®«:^*^7*T*j<fca £ . u4< 

C t tc J: 0 . »S^b©)SSil6eSE<tfi©pgjl4 
*K^L.J:^il-^K*-rfeoft:. t©#£«:<J:«3 fe 
SSS©^9l*-r2.Ct«-C*ft:. U*>UcnP>^7LR 

50 L. ;^*>o^-Ktijg£f?S©#Bgt. *4V»B#« 



# 



[0007] 
10008) 

[000 91 -rftfc^fcuwtt. ca) aTfc^tt^jmt* 

Wm^JK^TK^ttl^^f «r^iSb-Cft^WIS*B<!: (B) 

fM83e**oo«*±«csw s nt ft s^ssofea-c* 
[ooio] i<^i». (A) 

S V * 7 £ ft.it 4 * > <!: Z> A * J 7 * 7 ± «E 

4l#^K*BSJaiSl/-C^fflBlt6ftl£^ ; &^-rfe^ & 

s;^ffi^6ft»). (A)WtK*B#3^w$8Si*ist3t* 
ft ofe(A)^m»flra(c (B)7k?§tii^^-ta*i?BWs nr v» 

(0011) K(cA<EHWia. &*&fiij8»#6f££rtS 

?g»tyTft**«*3d##Jt«:&*i>U %ir>rB*jgtt 
SS&teWfSjSSOte <fc »#*Btt 6 ft S ftflttl 

[0012] *»w©i8»HW5t i a*«^r *««ta«s 
[0013] ±w&*m , mm®msimm («t. * 



^6378- 12 2 3 2 0 

4 

*i i K&i/?ft^&c&OT*&*wfflH*s 

[0014] ^Kteffl3*l*W«^*J*f*WtC$Stf 
fttf. T^kT>KS?^^K 7*JW£2****.rt/ft£© 

[0015] ftfctmmfH-t vxtt±s&nmtWic® 
fSTSCbasrs. *>o*K:?3t©iS#*SrJ8«,»£. tt 

[0016] rae«m3ft*?Mc8N£K&?«>M£* 

ft£*©# >;ffltK-^W «/■»-. s<ttr-;u^fctr 
- y T^&s&t^ £<fce ■=■ >>ft t'omtx- y ^ 
>JS:K -7-. # y y * * y A'ffi^ *>wt £*©^ * * y 
ji/Kxx^ngsKyv-, jj<y^?-u>ftt*©^?-u> 

a B3dttt%^r i 9 ccft *} uu#*s&i«s^o 

[0017] S^^ttilf^ffflttS^W 
(0018) ^ttX^^tt4c(Cttffr%C&«^C» 

^{cs-r«.sis^ia*«fi< fts. *^?ttis^f-«:i*wa 

*>©*«(, >T «>*^©S6**©4 C i*«t»* 
*©ig^{Ctta!l?EK»<t*lfeW©«5«a'JS*«ra 

0-10 OSfi%©ffiB-C*ft& > SSWft^JSW^SS: 



C4) 



-122 320 



[0019) &&icmiv%z*mmsfH L <m%mi r 
rut, jjo;x^u>^>;3-;k tfyt/ntfuvyya 

y x- *-*JRW*Hfc£«. * l) KxjUK 

[0020) *»BJ<DWS*B^3yGEW^g««i^-C* 

[0 0 2 1 J TKig&i^mB*. 3:*5£ffJ«8gtt*8i£© 
[0 0 2 2 ] BP*>< »(MfflH. #zWStt?S#?fe«fccX* 

#r-ta© s * ata»s*ss# . 3 &tc 

(0023) i.&.-xmici&m-r z>^®m& tox amm 
mm. ftfcmmsm-. fcm&frf-zT^x&m-tz 
t><Dx$>ti&tj:/ u t>Mmt<m^zz.tifix%2>. $m 

tz^tcib— mtcffim-tzct&x-ziii,^ tfrfflfcCE-r 30 

[0024] ±&<omimx\fg®mM*5£V#*m& 

e> it * mmuom tMfi*fe&m&*is<Dmm «fc 
[0025] mimtymmsft+ttvtfimffifrvMi® 



[0026) WiS&$©gtttt 2 «6U:©*r®8i8* 2> 
fh7b h*a?7>, l%j<5»>'-Jl'*^})0U/ti'on 

[0027) &Ui}it®m.<D®imffl7m*:® Z&totoKW 

zmv . mmsfii t uto-i h n y * x^=r * 
x- ftfcm&mfrf- 1 u r# »; > * * y ? 
;k i/otfyx^ur^y a-* (¥*3 

7tKQ77 KJSfi©*^*s#^-r Z> y x 9 
l/>i"j3-;KO«rffl*Si<ftO. ?l3iB-&<±iE©18 

frh*tzmma<»mm&>kim3isft*m<omtii£ o tft 

f z> c t k. J: o -cjgjs c i *s-ctr 

[0 02 8] w&isaut. •Y*>iM»^i/t^a°r 

r»ffft^jf4 0i (1991?) 227~2 31"< 

tmmr *> ■< * -/ ? * r t m&&&i&icttMMs& ox ^ 

;U -y-/X>^J (ANALYTICAL SCIENCE) 1990?715~7 

2o^-i>^<!:K:^<DS^*4. ^»W«crffl«,»6ns 
[0 02 9 ) Jfc&lplfcfcU-t, ^*^7i7iB#£© 

KSEit*^c*fe«tt. *9m<o<t*>£fmmts.hx 
KtbHttfti&Sr^-r ^t^7*7i t/t ffi^-r set 

C©J:54-f*>'7*7tl/tBiH3y7 
(0 03 0) 2f:^©Y^>ilt($^f!XT-S^* 



(5) 

7 

[oo3i] 4*^tm**fcf&i>xmmmiz\&&*; 
fjk?4*yy* 7<o$m*tm^ htt<o-Q% z> Aim* 

(2,4,5-r iJ^FD7i^V7^) -<>^-18-^^^ 

h D 5 / 7 x / - bU 10 

Ttt2- (5-:/u^-2-fc*y ^;UT V 7) -5-^x^;l/T 
$ / 7 x y - Jl/§C0*/lf;;l/7 ^ 7 x y * 

[s-t^a'f^^^n^s/^- (4-^ b 

07x^1/7^) 7xy-^iWy7x^-^g 

[0032]-^ <i*i>L&$m$rtrz>4*s?*y 
iS^M^tSS^Ur^W^^TjrrS 20 

h^-T^7>, 2s9-i/^-l>10-7xt> ha »;>9 
# ; ^ r »; 4*^:7 *T£OT«5,:U,17 f 23-^r 
^-25, 26,27,28- f h7^X UFt^ 
^h^^y^^[4]7l/> t tT*[ (12- 

#y *>>:7*T &L/T»/<y ^^VX 2, 3- 

•fV h-l,4,7^10.13-^>^^^^^^n^>^-r*--2- 30 

^ + V-3,6-^**1f^^^^^U>3^^ (12-^^;V 
7W Ff^/i-F) : 7^«)A^t/7* 

[0033) CCDffe«:t>^^^><b|g**^ 

TttYoshihisa Inoue, George W.Gokelifg r Cation Bindi 
nq by MacroCYClesJ (MARCEL DEKKER INCORPORATION 

^(omms («^^ttr-<e-v-i99o?»?7) 7t 

Vf-f *;U^r (ANALYTICAL CHEMISTRY) 6 0 

^2013-201&^-^ (1988?) , tftVitt&} 2 3^X41 
2-1430^-^ (1974?) KZ&mtfbiM* 

[0034] ±Mo ^ * > tmvmtfrtrh <<*S7* 7 
iKS§^^(ctaSJ5KL,T^tfi^te^l£g%^TfeSI 50 



122 32 0 

8 

[0 035] *^Kfc^TteJB3ft&y#-*^tt 

#5-1 oou^-#eaR«4mccttfflsn&. 

[0 03 6] y#-*^*«*tt*C^tf, 7x-/- 

;i^£tw>. f h77*o*7xy-;i/7*w>?o 

OF7xy-Jl/m tr* h D7t:*7^§<D 

[0 03 7 ] ^*y:7*T*J:tf y#-*fe*tt*©» 
cot*. ^*^7*rty#-*e«<D^i'Jt»*oja 

[003 8] *W&tc4*>T . *tN»RKC#M«ttK» 

^atwBi^nti^. 3^5c»«Psatt<o«iS4Jt 

-^WcWtSO^ *> *^m>SSffitt^PfW2-3G244 
9 X 1$P§Bg 58-104940, #P8B847-4593fc£(C*2ttS tlT 
<r>5. cn6^8^0 3^7feW^B^@CD«9SttlS^ 

[0039] *»H«c*5l^T, 3 ^WfflS««Jg<D« 

?Lrttcs^-r^. w«tatt3^X7ewffla««Jsr 

S^3^5cff5»3B««ag©W«tB^ *«f£A^F 
«WO»lr*W»«C'C*««llll?L©7Le6tt5 0 0 MmHT 

[0040) *»«©««twe*tt*fl!>**-ct>«ett: 



C6) 

9 

WStZC £#-C#&. miSOlj&k L/T«#tCK5£-r 

mm<om <o mumac^^is^-^mm ox & z m 

[0041} *^*©^®SffiW©SiiBfSttSfI 
0 OlS K 0102 -0986 HtgfckS£!gS:£&) . 

[0042} ^mivvmfflfeSkzm^T. mm<DBm 
s©a>j£«tswc?§?K«:— mm®* ru^-ffr-zmm 

[0 04 3 3 #Sfe?S©. W«S?§»J«:^*>it§(* 
®&$&H-Z®M l/"C&2> 3 3t7Ett» Ittflt £© *WI 

[0 04 4} P^*>ffl<D^3|-^-7*Tt XSCKVV? 

3#7c8^Btt®i§©#titailK;^14&# 
^tS*9E« 3 hr & * * >a?3£ft«:gl-r * i, 
fcffl5£i^^?g£«£TT.5>. a<J5£S«fsM<?§igttjI-e>a> 



^§3^8- 1 22 320 
10 

iffiiasns. w^att3^7cWinastW8i§-c*2,fc«S) 

JHRtcJBUroB OioTJsO, C ©H&ffltt&*>*>{C*Tt> 

[0 04 5} ##S9i©*m&^C 

[0 04 6 } ^U'JAfflO^^^^ril/t^'^v 

a'jjrrstg^fewctfttf. wTCDifco-c*s. w@ 

¥ ? * v - JUs J:^*S14?g^*^ OT/3c S 3 <k 

tixttzj *>mmmicfflj&m*&mzffiT-f -s. c 

^tfgK^i-jKtpccaaai Sfis* y a *>»*tisn 

jet; fca'js=a©«feAstii^ s n, * >®j«a©see 
*e,*y>>A-f^>©jaE«r5gi^ci*st?#s. w«t§ 
« 3 ^mmmmmxs> ztcwmx-wmim < a ■? 

[0047} *^©«5H«'^«. 

mztcMtTm&vmimMzm^x, wtu&zMzj 

'<T'!>C±&X%Ztl.>'?ft&imUX^Z<, 
[0 04 8} 

lxkz 3 ^c8«j^a«fmj§©^tas«:^«$ nfcs 



01 

t o o 4 9 ] se-^-r . ss&&©itst>au£<Dt§-£. t &*> 
^fctoK>xbmtttcftfflft<DM8&zwxfc&&<>> 

^JS»4*t^ C <!: <t & «5 v f|p&4>ft*{t4s J: 0 s 

[0050] § eic^^cDiBsHaiM^i. m&o&n 
tm&^-tz. &Jt<o&x> &mi<z)3M&mmizm#> 

X^i,K 
t0 0 5 10 

[0052] ^Sttfl 1 
i&{tb-;U (3«$££i&1000) 300mq v WlSiSffJi l/t 

£ 1 



(7) #1^8-1 22 32 0 

12 

*x^u>^y=i-^ <¥*a#^-S40oo) iog£i§PU 

[0053] C<D®m&mMi 4 *>£&*100ml*«: 

[0054] HJS^J 2 # -f * >&f?Er§1$8i]<D#*T 

->;ux-^;i/CDS@6iJg©*^?giomi«:o.30Mr I- 59- 
*lsT SzuOVV CID^T - 9 ATk^fjSl. Sml =feffll 
l^ratgJ¥L/?t. C<Z>*?£?££SI]&60!I 1 ©'BJSfStit 

i#f&te^8i3£&* 

20 20 (cinf S§*3feSiffl5e»S«:T«« 1 K 

[005 5] 

[an 







0.1 


0. 97 


0.6 


0. 95 


0.9 


0. 93 


1.5 


0. 91 


2.0 


0. 89 



?-Yvt F a? ^lOmltt. #Mcjgffig$HP<!: l/"OK >; 40 

ti<fctf-;u WfijS^Siooo) 30QHCJ. mWsSMthx 

b-^bia K>10q. ffif6-r5i->/8©-f5j-^7*Tt 
L--C2- (5-^ , a*-2-b , <;^l/T x /) -5-^i^T 
5^7*y-/l'7.3inq (21tfmol) £?S8SU Cft££W 

^'jyatl/W- h±K: F**-^U— FKT600ym 
^{c^L/c. MS*-C&S01^K^5^i^ » 



©w^agpw 3 -j&ttmmM t -> xwc. 

[0056] SlitWU ffitS-Y *>©a>JS 

$S?SS0n*«>^<DS8*3tS4^i Lr®3teK=£ftgtb 
1 5-2 OtfXD'gmnxib-itc. 




13 

[0057) t&m 1 

^{btr-^ (3«$®-£Kiooo) 30QWJ. W®^S9«ti^"C 
f;l7S y7xy-;l/7.3mt} (21*tmol) &1&Bl>. Ch 

rfn f u > ^- h K.mm L/ fcSJ5e**»/c. 
[0058] C<D8l;£Jt:£^86tf)4 £IS!«<D&tt-C, & 

*tja<bffii8i^*&&©ags^f-?;fc. u*»u ?mm 

ZffiTVtc'&> 5»Siai/-C4>-5£©S3*^afc^O% 
[0059] tk^W2 

gd&ei 3 -am i>fcMim>& ■< ■* >m^x^m otz® 
3t<nmmm< l c&*®&i£ft*zmm lx ft *®j5t** 

mr vie®. i>7mmtemmM<omm'p<ic\timitr . 

irfta>r>fc. 

[0060] f£&&flJ3. 4. ifc$S0«l. Jt®0!2cfc»). 

[006 1 ] imwz 

mmw 3 i na cmutszvimx-mi* v ?n t u>*> 
iifSiia?E&s-e\ xmwmmmomvmzmit.. corn 

[oo62] commM<%$mw4 tmm>mtx. & 

[0063]^Jfi^l3. 4*$<fctffcb8tf?83J:»K 3St 




8) ^¥8- 1 22 320 

14 

[0 06 4] mums i-h*)VAj*>m<Dj*>m 

^ao*^AiQt»1(C. 4$*fflmftl-bl,X* 1 ) X*l> 
>300mq, WSiSSOi l/to-i h a 7 * i*** ^JPi 
-T-frGOOm *ittWfi!: OTsK 'J if l/> !) 3 

-;v (^^S6000) iop. TYW^Ats? *7 

t Ur 5,11,17,23-^ h 5-t-t*> ;U-25,26,27,28- f- h 

[4] 7 U>X8.4mtja8.4MTO"l) > L/T 2,6-^^0 

10 *-3'-y h+W> F7*^-JW.lmq(18.4tfmo-I)£j£ 

U- FK:T600timlS&C«£fcLfc. gi&tfT^EU&itt;* 

[0 06 5] *JSCT6 

5 {C t^SS L/ tc A * ^JSSfr^ 2 0 tc^TSM 

20 J^V^X^^^^^lOraMgaS^ (pH5.5«C7kK^t 
*V ■?A{CtlSS?) 25Ml 3 £aSTUfc. J&g670nmTND£ 

fc. S5*»6, i~h >)K>J*-<*>*:1 0~0. ImM© 

1 5 — 2 0^©®Hf«9-C*->/c. 

[oo66] Jtiam 

30 &<bfc*-;l> (^BjS-^SlOOO) 3O0mg. ^^Jil/To 
h07i- JV*^^l/X-7-;U600mci. i- h'JVAA 
*J V * T t brs.UL.l?^^ h 7-^^^-25,26,2 
7,28- (iK^W-Jl/) h+~>-^7 

^ i'^[4]7U>18.4mgC18.4Mool) . fe^i l,X2,6 
-iy^U^-r-jf F7 iy-;l/7.UnpC18-4ym 

i>2-7\s- F(c-C600mnH«:^Ufc. ^S4»-C&a 
fc. 

40 to 06 7] c<o£'?tcisxm&vtcmm0kzm2®ic 

^©2-*^*'; ^i£>X;U*>&10n*flgffiig (pH5.5 

K:7K^b*y?A(crSS«) 25mi«:SSTO/c. i6S670 
0^#f«SEg«:tf 5 C <!: «t? # ft 7c. 

[006 8) n$s#« 6 fc.fco'tbij^s *»e>*^©-f 

th3 n7t„ 

50 [0069] fcb©0J5~l 0, ^5StF!)7~227 



15 



(9) *#g3¥8- 1 22 32 0 

16 

5-1 o«fcot»5p^j:5«: % #*«ffig«H\ mwm 

[0070] 
[g|2] 



^ sj ^ # sj 

s ^ s s 
o o o 



o 

CM 



o 

CM 



n n 



J* 
H 



-1 
H 



a 

-A 

7i 



n n 



N - - 

n rr 



* T 
n 



H 



A 
H 



_3 



a 

-A 



A A 



H 



H 



Q 

M 



A 



a 

_\ 
7| 



A 

5 



a 



I 

H 

7] 

H 

a 
■ I 



6* 



A 



IN 



T 

H 

H 
IN 

a 
il 

o 



T 



ATA 



A 
H 



□ 

-a 



a 

A 



a 



O — CM CO 




[007 1) 



17 



oa o> o 

~- — fisj 



n ^ 



A 
H 



Q 

M 



I 

n 

^> 

A 
H 



A T 
n 



a 

2 



A 

H 



i ^ *l ^ £ 



A 



i 

8 



I 

H 

_^ 

— N 

*■ 
_i 

M 

H 

a 
n 




ao) 1 2 2 3 20 

18 

[02] mmw, &tmit-cm^tc&iMytmMjm.& 
mm s n/ttR^e^K^'n-r 0-c* * „ 

[041 J±©0!I3 tC*$l,>-C8!l3EO/tffil9 -f^>iSSt 
K> a^<*ftfcftffcg©li8<I£^-r0-C;&*. 

[0 5] HSfetfjettteuraffiUc:*- h tJ-?A-Y*> 

[ft#©tft!B] 

i . +-fe^>7>7" 

2 

3 a^ffl^T-/^- 
5 ses&Hg 

8 ^W©«9SS35eA 
20 7 S36ffl*7 7-f^- 

8 ■tM-?*'?ffi*&« (xmm+n&g-tm mcpcmlo 



30 



9 zummm (*Mn*&j£&;*m) 



[02] 



[03] 





-4-3-2-1 



